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9. Appendix D: common program source
FILE: comxnon/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

default: common

CC = cc -g
INCLUDE = include
CFLAGS = -1$ (INCLUDE)
LIBRARY = library/library.a

OBJECTS =\

$ (INCLUDE) Igrammrar.h\
*grammar. [co]
*scanner.[co]
yytrace.[co)
y. output

PROGRAMS =\

* common

grammar.c: grammar.y
yacc -dv grammar.y
my y.tab.h S(INCLUOE)/grarnar.h
my y.tab.e- grammar.c

scanner.c* sc'mrner.l
lex -vt scanner.l 1 sed 'slgetc/yygetcl' >scanner.c

scanner.o: scanner.c
$(CC) $(CFLAGS) -c scanner.c

grammar.o: grammar.c-
$(CC) S(CFLAGS) -c jrammar.c

common: gramnmar. o scanner. o $ (LIBRARY)
$(CC) -c common qrammar.o scanner.o $(LIBRARY)

sgrammar. c:grammrar. c yytoken. awk
awk -f yytoken.awk <grarnmar.c >sgrammar.c

sgrar'mar. o: sgrammar. c
$(CC) $(CFLAGS) -c sgramrmar.c

scommon: sgramrnar.o scanner.c $(LIBRARY)
$(CC) -o scomrnon sgrarnmar.o scanner.o S(L:BRARY)

dscanner.c: scanner.c
cp scanner.c dscanner.c

dscanner.o:dscanner.c S(INCLUDE)/grammar.h
$(CC) S(CFL-AGS) -D;Z7BUG -c dscanr'er.c

dcomron: grammnar.o dscaner.c, $(LIBRARY)
$(CC) -o dcomnmon grarrmar.o dscanner.o $(L 7BRARY)

tgqzamma r. c: qramma r. c
sed 's/yystack:/& yytrace~yystzare);/' <qrar"ar.c >tgrarmnar.c

tgrmmr.0:tgrammar. c
$(CC) S(CFLAGS) -c tgrarr-mar.c
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tcommon: tgrammar.o scanner.o yytrace.o $(LDBRARY)
$(CC) -o tcommon tgra mmar.o scanner.o yytrace.o $(LIBRARY) I

yytra-e.c: grammar.c yytrace.awk

awk -f vytrace.awk <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrace.c

clean- j
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS)

FILE: common/grammar.y

/*
" Copyright 1991
Georgia Institute of Technoloqy 1

" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

*/I

* FORTRAN 77
*/

%token RW AND I
%token RW-ASSIGN
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RW-CALL
%token RW-CHARACTER%token RW-CLOSE

%token RW-COMMON
%token RW-COMPLEX
%token RW-CONTINUE
%tcken RW-DATA%token RW-DIMENSION

%token RW-DO
%token RW-DOUBLEPRECISION
%token RW-ELSE
%token RW-ELSEIF I
%token RW-END I%token RW-END IF
%token RW-ENDFILE
%token RW-ENTRY
%token RW-EQ
%token RW EQUIVALENCE
%token RW EQV
%token RW EXTERNAL
%token RW-FALSE
%token RW-FORMAT%token RW-FUNCTION

%token RW-GE
%token RW-GO TO
%token RW-GT
%token RW-IF
%token RW-IMPLICIT
%token RW-INCLUDE
%token RW-INQUIRE
%token RW INTEGER
*token RW-INTRINSIC
%token RW-LE
%token RW-LOGICAL
%token RW-LT
%token RW-NAMELIST
%token RW-NE
%token RW-NEQV
%token RW NOT
%token RW-OPEN
%token RW-OR
%token RW-PARAMETER

%token RW-PAUSE%token RW-PRINT
%token RW-PROGRAM I

I
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%token RW READ
%token RW-REAL
%token RW RE-T7N
ttokcn RW-REWIND
%token RW SAVE
%token RW-STOP
%token RW SUBROUTINE
%token RW-THEN
%token RW-TO
%token RW-TRUE
%taken RW-WRITE
%token RW-UNDEFINED

%token COMMENT
%tok3n CONCATENATE
%token DOUBLE PRECISION
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left ',1
%nonassoc '''
%right '='
%left RW _EQV RWNEQV
%left RW OR
%left RW AND
%left RW-NOT
%nonassoc RW EQ RWNE RWLT RW LE RW GT RW GE
%left CONCATENATE . ..
%left *+* -'
%left '
%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

#include "list.h"
LIST* clist = 0;

char *block name = 0;
char *common name = 0;

extern POINTER duplicate( );
extern POINTER merge( );
extern POINTER list( );
extern POINTER type( );
extern POINTER replicate( );

program:
optional _statementlist

optional statement list:
F" NULL /

statement list

statement list:
statement

statement List statement
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statement:
comment-statement

label unlabeled statement

comiment statement:
COMMENT

label: I
LABEL

unlabeled statement: I
include-statement

program_statement

block data statement

function statement

subroutine-statement

entrystatement

end statement

specificationstatement

executablestatement

format statement

include statement:
RWINCLUDE character-constant

programstatement:

RW_PROGRAM program identifier

program identifier:
IDENTIFIER

$$ = block name = $1;

block data statement: I
RWBLOCKDATA block-data identrifier

block data identifier: I
IDENTIFIER

$$ = block-name = $1;

function statement:
RNFUNCTION functionidentlfier optiona!_ formal argument listiI
type RWFUNCTION function_ dentrfier optional formal argument 1st

funct ion identlfier: 1
ID RNTIFIER

I
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$5 = biock name =$;

subroutine stat-ement:
RW-SUBROUT:-NE subrcitin e-'aent~fier

RNSUBROUTINE subroutine identifier opr,.ona iformal argu-me.nt list

subroutine identifier:
IfENTIFIER

$S =block_ namne $1

entry-statement:
RWENTRY entry ieentifier

RNENTRY entry identitier optional -formal~argument1 1st

ent ry identi ier:
IDENTIFIER

$5=$1;

optiJonalf ormal argument _ list:

formal _argument list )

$$=$2;

formal argument list:
formal _argumeont

$3 merge( "j%s)I. $1

formal _argument-_list 'ormilarrqner,

$$ =merge( %4V Sl, $1

formalargument:
IDENTIFIER

forma _ argument alternate ret irn

$$ = $1;

f ormal argument alter nat ereturn:

$3=duo'lcare(
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end stat-ement:I
RWEINI

del ete- l st( c 5st

blcCK na-e C;

speocuatin "astat~efent:
externai-statement-

zntirrns c-stat-ement I
para. !ter statement

dimension-statement3

declaration_ t

save-statement

comrmon statementI

equtva lence-statement

-. rplicit statement

dat astatem ent

externa -state"en-.
RW EXCERNALexen t

exte rnal-.ist-:
external'

$5=mergeC %}, 1)

ext e rn al:.;',ex-e-al

'%s %s' S 3

exte m, a:DN::E3

$5$

tnrnsic-statement:
RW INTZrINSI.C ttnn~

in-.-insl4c- list:
intrinsic

$ erjel "zsj%s',$,$
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intrinsic:
IDENTIFIER

$S = $i;I}

parameter statement:
RWPARAMETER ' parameter list '

parameter list:
parameter

$$ =merge( "(%sill, $1 )

Iparameter-list ',l parameter

I{
$$ = merge( "{%",$i, $3

parameter:
IDENTIFIER '=' expression

SS = merge( "(%s {%s}", $1, $3 4;

dimension statement:
RW DIMENSION dimension list

dimension list:
dimension

$$ = merge( "{%s}", i );

dimension list ,' dimension

$5 = merge( "%s4%s}", $i, $3

dimension:
IDENTIFIER '('subscript iist 1)'

S$ = merge( "{%s}{%s$", 51, $3 );

subscript list:

subscript

5$ merge( "{%s}", 51 );

subscript List 1,1 subscript

$$ = merge( "%s{%s4', $1, $3 );

subscript:
upperbo-und

S $i;

lower bo,;-d : ' pper b,:ne

I
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$$ merge( "%s:%s", $1, $3 ;

lowerbound: I
expression

$$ SI;

upper bound:
expression

$$ = $1;

upper_boundadjustable

$$ = $1;

upperboundadjustable: I
$$ = duplicate( "" 3

declaration-statement:
type declaration list

declaration list:
declaration

$$ = merge( "{%s}", $i );

I
declarationlist ',' declaration

$$ = merge( "%s{%s}", $1, $3 ;

declaration:
TDENTIFIER

$$ = merge( "Isl", $1 );
II

IDENTIFIER '(' subscriptlist ')'

$$ = merge( "{%s}4%sI", $1, $3 );

type:
typename optional typelength

$$ = type( $1, $2 );

} I
typenam,:

RW CHARACTER

$$ = duplicate( "CHARACTER" );

RI
RW COMPLEX I

I
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$1 = duplicate( "COMPLEX"

RW DOUBLE-PRECISION

$$ = duplicate( "DOUBLE PRECISION"

RWINTEGER

S$ = duplicate( "INTEGER" );

n: LOGICAL

$$ = duplicate( "LOGICAL"

RW REAL

= duplicate( "REAL" );

RWUNDEFINED

$$ = duplicate( "UNDEFINED" );

optional type length:
/ NULL "I

$$ = 0;

type_length

$$ = $1;

typelength:
'' INTEGER

SS = $2;

typelengthadjustable

$S = $2;

type_ length_adjustable:

$$ = duplicatel "(u)"

save statement:
RW_SAVE optional save list

optional save list:
F- NULL */

$$ = 0;

save list

$S = $1;
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save list:

save

$$ = merge( "{%s}", $1 );

II
save list 1,1 save

$$ = merge( "%s{%s}", $1, $3}I

save:
IDENTIFIER

$$ $ ; I
commnon_name3

$$ = $1;

)I
common statement:

RW COMMON optionalcommonname commonvariable list

common-name = 0;

optional common narre:
P NULL*/

$$ = common name 0;

commonname

$$ = common name = $1;

common name:
'/' optional identifier /

$5 = $2;

optional identifier: IT*NULL "

$$ = 0;

IDENTIFIER

5$ = 51;

cm vi eI
common variable list:

common variable

$$ = merge( "(%s}", $ 1;

common variable list ',' common variable

$5 = merge( "%sf%s)", $i, $3 );

}1
I
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common-variable:
IDENTIFIER

add list( &clist, common name, $1 )
$$ :-- merge( "{%sl", S1

IDENTIFIER I(' subscript_ list '

add list( &clist, common name, $1
$$7 merge( {'%s}{%s}", $§1, $3 }

equivalence Statement:
RWEQUIVALENCE equivalencelist,

equivalence list:
equivalence

$$ =merge( '{%sP', $1 )

equivalence-list I,' equivalence

$S = merge( "1%s{%si"., $1, $3 )

equivalence:
'(variable-list

$S = $2;

variable-list:
variable

5$=merge( "{%s)", $1 I

variable-list 1,1 variable

$5=merge( "%sf%s)", Si, $3 )

implicit statement:
RW_IMPLICIT type '(' implicit-list '

implicit-list:
implicit

$$ = mergel (%s),$1)

implicit-list ,implicit

$$ = merge( "%s{%s)", $1, $3

implicit:
IDENTIFIER

$$ = mergel "(%sW', $1 I

IDENTIFIER 11 IDENTIFIER
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$$ = merge( "{%s}(%sj", $I, $3 ;

namelist statement: 3
RWNAMELIST namelist-name namelist list

namelist name: 3
'/' IDENTIFIER 1/1

$$ = $2;

namelist list:
n-amelist

II$$ = merge( "{%s)", $1 )

namelistlist ',' namelist

$$ = merge( "%s{%s}", $1, $3 );

namelist: I
IDENTIFIER

$$ = $I;

data-statement:
RW_DATA data_list

data-list:
data

$$ = merge( "{%s}", $1I ;

data_list optional_comma data

$$ = merge( "%s[%sp", $1, S3 );

data: U
data-variable list '/' dataconstant list '/'

$$ = merge( "{%s)isI", $1, $3 I;}I

data-variable list:
data_-variable

$$ = merge( "{%s}", $I )

data variablelist , data variable
$5 = merge( "%sIs}", $i, $3 );

data variable:
variable

I
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$$ = S1;

dataimplied do list

$$ = Si;

data implied do list:

U data_variabe list , IDENTIFIER expression list '

$$ = merge "( %s, %s %s )", list( $2, ", " I, $4, list( $6, ", ) );

data-constant list:
data constant

$$ = me-ge( "{%s}", $1I;

data constant list 1,' data constant

$$ -m je( "%s(%s}", $1, $3 P;

data-constant:
data-initialization

$$ = $1;

IDENTIFIER 1- data initialization

$$ = merge( "%s * %s", $1, $3 );

INTEGER '*' data initialization

$$ = replicate( atoi( $1I, $3, "{" );

data initialization:
IDENTIFIER

character constant

SS = Sl;

logical_constant

$$ = $1;

signednumericalconstant

$$ = $1;

signed numerical constant:
numerical constant

$$ = $1;

+ numerical constant %prec SIGN
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$$ = merge( "+%s", $2 5
numerical constant %prec SIGN

$$ = merge( "-%s", $2 );

expression:
parenthesisexpression

$$ = $1;

simple_expression

(I

parenthesis expression:
'( expression )

= merge( "( %s )", $2 );

simpleexpression: 3
variable1

$$ = $I;

constant

$$ = $1;

arithmeticexpression

$$ = $1;

character_expression

5$ $1;
$$ S i;

relationalexpression

S$ = $i;

logical_expression

$$ = $1;

unaryexpression

$$ - $i;

variable:IDENTIFIER

usagelist( clist, $1 );

S$ = $1;

IDENTIFIER string_subset 3
usagelist( clist, $1I;

I



9. Appendix D: common program source 15

$$=merge( "%s%s",, $1, $2 )

array

$$ $1

array:
IDENTIFIER I(' optional-expressionlist)

usage list( clist, $1 C

$$S merge( "%s(%s)", $1, list(C $3,*,"CC

IDENTIFIER '(' optional expression list )string-subset

usage list( clist, $1 C

$$=merge( "%s(%sC%s", $1, list( $3, , C,$5 C

optional expression list:
F* NULL ~

$$=0;

expression-list

cr.,ression list:
expression

$$=mergeC "%s)" $1C

expression-list 1, expression

S$ = merge( %Cs" $1, $3 )

string subset:
(optional expression 1: optional_expressionC

$$ = mergeC(' %s :%s C.$2, $4 C

optional_expression:
,* NULL *

=0;

expression

corstant:
character-constant

$$ = $1;

logical-constant
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$$ = $1;

numerical constant

$ $

character constant: 1HOLLERITH
f

$$ = $1;

STRING

$ = $1;

logical constant:
RWFALSE

$$ = duplicate( ".FALSE." );

RWTRUE

$$ = duplicate( ".TRUE." );

numerical constant: I
DOUBLEPRECISION

$$ = $1;

INTEGER

$ = $1;

REAL

SS = $1;

arithmeticexpression:
expression '+' expressio, %prec '+1

$$ = eg(1%| s,$,$

expression 1- expression %prec '-'

( = merge( 1%s - %s", 1, $3I

expression *1expression %prec

$$ = merge( "%s * %s", $I, $3 );

expression '/' expression %prec /'

$$ = merge( "%s / %s", $1, $3 );

expression EXPONENTIATE expression %prec EXPONENTIATE

$$ = merge( "%s ** %s", $I, $3 );)U

I
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character expression:
expression W/ 1/ expression %prec CONCATENATE

m$=rergej "%s // %s", $1, $4

relational expression:
expression RW_EQ expression %prec RW_EQ

$$ = merge( "%s .EQ. %s", $1, $3

expression RN NE expression %prec RWNE

$$ = merge( "%s .NE. %s", $1, $3 I

expression RN_LT expression %prec RWLT

$$ = merge( "%s .LT. %s", S1, $3 I

expression RWLE expression %prec RWLE

$$=merge( '%s .LE. Ws, $1, $3

rxpression RW_GT expression %prec RWGT

$$ = merge( "%s .GT. %s", $1, $3 I

expression RN GE expression %prec RWGE

$$ = merge( "%as .GE. %as", $1, $3 I

logical expression:
expression RW_AND expression %prec RN AND

$= mnerge( "%as .AND. %s", $1, $3

expression RWOR expression 'aprec RWOR

H$ = merge( "%as .OR. W," $1, $3

expression RW_EQV expression %prec RWEQV

S$ = merge( "%s ZEQV. Wa, $1, $3

expression RN NEQV expression 'aprec RN_NIQV

S$ = merge( "%as .NEQV. %s", $1, $3

unary expression:
+expression 'aprec SIGN

$$ = mnerge( "+%s", $2

expression 'aprec SIGN

$$ = merge( "'sS

RWNOT expression 'aprec RW_NQY

$ m= erge( ".NOT. 'a, $2
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executable statement:
do-statement

logical _ifstatement

block if statement

else-statement

else if statement

end-if-statement

subsetexecutable-statement m

dostatement:
RW_DO optional integer IDENTIFIER expression list

optional integer:

NULL I
INTEGER

ss = S;

}3
logical _ifstatement:

ifexpression subset executablestatement

if expression:
RWIF '(' expression '

block if statement:
RWIF '(' expression '' RWTHEN

else statement:
RWELSE

else if statement:
RWELSEIF ' ( expression ) RW THEN

end_ if-statement:
RWEND_ IF

subset executable statement: i
assignment_statement

assign_statement

arithmetic if statement

continue statement

call-statement

return statement

I
I
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unconditionalgonosatemnt

computed_qoato stateweot

assignedgo to statement

stop_statement

pausest atement

10 statememt

assignment Statement:
variable ' express;=.

assign _statement:
RWASSIGN INTEGERP RW_

arith~metic if statement:
express.Dr e'~ s

ccnt inue statement:
RWCON':NUE

call-statement:
RWCALL IENT:FIER

RW CAL! IDENTIFIER optcnalaoaarumentlist

optional actual arounentlist:

SS =0

'W actual-arg-ment ls! 1'

actsal _argument _list:
actual _arument

SS=merge( "{%s)", $1 C

actualargument list ',ac nal argument

$$ = merge( $1 s.S, S3

actual arjument:
expression

actua1 argument alternate return
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! NTEGEr
$$ = merge( -%s", $2

Rreturn s 7 - optional-expression

uncondi ions, _go to staternent:
RWGOTO INTEGER

uoo ted go to statement:I
RW_GOTO '( integer list o ptiona _comma expression

assigned go to statement:I
R-WGOTO IDENTIFIER

RW_GO_TO IDENTIFIER optional omrna (integer listf

optional comma:
/* NULL/3

Integer list:
INTEGER

$= merge( "{%s}", $1 )

inte~er-list ' INTEGi S
$S = mnerge( "%si%s}", $1, $3 )

oauis e s t atement:
RW-PAUSE optionalexpression

stop statement:
RW_STOP optional expression

;o-statement:

open at at ement

close statement3

n qu ire st atLement

read-statemnent

write-statementI

print statemnent

ba-kspace_ statemient3

rewind staterent.

endtil staemn

npe st aternent
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close-statement:

RWCLOSE (control-information list

inquire statement:

RW_ INQUIRE '(' control_information_l'ist '

read-statement:

RW_READ '( control-informiation list 1) optional jo list

RWREAD control

RWREAD control 1, jo list

write-statement:1 RW_WRITE * (' control-inform-ation list optional jo list

print statement:
RWPRINT control

RWPRINT control 1, o-list

back space st at ement:
RN_BACKSPACE '( controi information-list 1),

RWBACKSPACE control

I rewind-statement:
RWREWIND (' control-information list '

RNREWIND control

endfile-statement:
RWENDFILE * (' control-informationlist ')C

RWENDFILE control

control-information list:
control _information %C 1C

me rge( C(6 ,$

I control information list ',' control _information

5$=merge( 's%" $1, $3 C

control i' formation:
cont rolI SS = $$

IDENTIFIER '-' control

5$=merge( "%s = %s", $1, $3 C
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control: I
variable

$$ = $1;I

I $

constant
$$ $1; I

$$ = duplicate( "h"

optional io list:
/t NULL */

= 0;

Siolist

$$ = $1;

io list:
io

$$ = merge( "{%s)", $1 );II
io list ', io

$$ = merge( "%s(%s}", $1, $3 );}I

io:
expression

$$ =$ ;

io implieddols

$$ = $I;

io implied do list: U
'(' io-list ',1 IDENTIFIER '=1 expressionlist I)'

= merge( "( %s, %s = %s )", list( $2, ", " ), $4, list( $6, ", " ) I;}I

format_statement:

RNFORMATI

6%3

FILE: common/include/list.h

Copyright 1991
* Georgia Institute of Technology

Computer Engineering Research Laboratory I
I
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Author: Stephen R. Wachtel

#define LIST struct list type
LIST

char *identifier;

char *alternate;
int usage;

LIST *next;

extern LIST *end-list( )Iextern LIST *add-list( )
extern LIST *find-list( )
extern void usage-list( )
extern LIST *find-index( )
extern void printlist( )

extern void delete-list( )

FILE: common/library/Makefile

# Copyright 1991

# Georgia Institute of Technology
# Computer Engineering Research Laboratory

# Author: Stephen R. Wachtel

CC = cc -g
INCLUDE = ..-/include
CFLAGS -- IS (INCLUDE)
LIBRARY = library.a

OBJECTS =\

duplicate.ocon~
hollerith.o\
link list.o\
list.0
main.o
merge.o\
non-blank.o\
parse.o \
replicate.o\I type.o \
uppercase.o\
yyerror.o\
yygetc.o\Iyra~

S (LIBRARY) $ (OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)I ranlib $(LIBRARY)

.SUFFIXES: .c .oI $(CC) -c S(CFLAGS) $<

clean:
rm -if $(LIBRARY) $(OBJECTS)

I FILE: common/library/count.c

Copyright 1991
Georgia Institute of Technology
Computer Engineering Research Laboratory

Author: Stephen R. Wachtel
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int count( string, length, c
register char *string;
register int length;
register char c;

register int ccount = 0;

while ( length != 0

if * string == c)
c_count++;

string++;
length--;

return( c count );
/* count */-

FILE: common/library/duplicate.c I

" Copyright 1991
* Georgia Institute of Technol1gy
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#includ, <stdio.h>
#inc'ude <string.h>
#include <malloc.h>

char *duplicate( string
register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL

if ( C temporary = (char *)malloc( strlen( string ) + 1 ) ) (char *)NULL
strcpy( temporary, string );eseI
fprintf( stderr, "ERROR: duplicate( %s )\n", string );

return( temporary );
/* duplicate */

FILE: common/library/hollerith.c

* Copyright 1991
- Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h> 3
char *hollerith( string, delimeter
register char *string;
register char delimeter;

int hollerith length;
register int stringlength = 0;

sscanf( string, "%dh", &hollerithlength );

string( string length++ I = delimeter;
while ( hollerith_length 0

{I
I
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if ((string[ string length I = yyinput( I=

yyunput( string[ string-length
break;

string_length++;
hol lerith length--;

string( string-length++ I =delimeter;

strn~; ing_ Length
return( string I

FILE: common/library/link list.c

"Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#icue<sdoh

#include <stdio.h>

#include <malloc.h>
#include "list.h"

extern FILE *yyin;
extern FILE *yyout;
extern char *merge( )

LIST *end list( list
register LIST *list;

if ( list !=(LIST *)NULL

while ( list->next !=(LIST *)NULL
list =list->next;

return( list I
/* end-list */

LIST *add list( list, common name, identifier
register LIST **list;
register char *common name;
register char *identifier;

register LIST *temporary =(LIST *)malloc( sizeof( LIST

if ( common name == (char *)NULL

temporary->identifier =identifier;

temporary->alternate =(char *)NULL;

else

temporary-)identifier =identifier;

temporary->alternate =merge( '%s.%s", common name, identifier I

temporary->usage =0;

temporary->next =(LIST *)NULL;

if (*list == (LIST *)NULL
list = temporary;

else
end_ list( *list )->next =temporary;

return( temporary I
I/* add-list */
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LIST -find list( list, identifier
register LIST *list;

register char *identifier;

while ( list != (LIST *)NULL

if (strcmp( list->identifier, identifier ) =0)
return( list );

list = list->next;

---.. rni 1-IST *)NULL );

} /* find-list */

void usagelist( list, identifier I
register LIST *list;

register char *identifier;

register LIST *temporary;

if ( ( temporary = findlist( list, identifier ) ) != (LIST *)NULL
temporary->usage++;

/* usage-list */

LIST *find index( list, index ) U
register LIST *list;
register int index;

while ( list !- (LIST *)NULL)

if ( --index == 0
return( list );

list = list->next; }I
return( (LIST *)NULL );

I /* findindex */

void print list( list, name
register LIST *list;
register char *name;

while ( list != (LIST ")NULLI
fprintf( yyout, "d(\"UU%s.FOR\",\"%s\",\"%s\",%d)\n", name, list->identifier,

list->alternate, list->usage );

list - list->next; I
1 /* print-list */

void delete list( list Iregister LIST *list;

if ( list != (LIST *)NULL

deletelist( list->next C;

free( list );

/* deletelist "/ 3
FILE: common/library/lis-.c

" Copyright 1991

* Georqia institute of Technology
* Computer Engineering Research Laboratory
: Author: Stephen R. Wachtel

extern char "parse( ); I
I
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extern char *merge( );

char *list( inputlist, delimeter
register char *input list;
register char *delimeter;

register char output list;
register char *list;
register char *temporary;

output list = parse( input list );
list parse( inputlis: );

while ( list (char *)0

temporary merge( "%s%s%s", output-list, delimeter, list );

free( output list );
free( list ),

outputlist = temporary;
list = parse( inputlist );

return( output-list ;

/* list */

FILE: common/library/main.c

/*
* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#include <stdio.h>

extern FILE *yyin;
extern FILE *yyout;

#define PROGRAM argument[ 0
#define INPUT FILE argument( 1 ]
#define OUTPUTFILE argument[ 2

int main( numberargument, argument
int numberargument;
char *argument[ 1;

if ( numberargument = 1

yyin = stdin;
yyout = stdout;

yyparse( ):
exit( 0 );

if I numberargument == 3

if C ( yyin = fopen( INPUT FILE, "r" ) ) (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open input file '%s'\n", PROGRAM,
INPUTFILE );

exit( -1 1;

if ( I yyout = fopen( OUTPUTFILE, "w" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERPOR - unable to open output file Ws'\n", PROGRAM,
OUTPUTFILE );

exit( -1 );
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yyparse( ); I
exit( 0 )

I

fprintf( stderr, "usage: %s <input file> <output file>\n", PROGRAM );
exit( 0 );

/* main */

FILE: common/library/merge.c 3
/*
" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h> I
#include <malloc.h>

#define STRLEN( s ) ( strlen( s ) - 2 ) i

char *nerge( string, a, b, c, d
register char *string;
register char *a;
register char *b; I
register char c;
register char *d;

register char *temporary = (char *)NULL;

switch ( count( string, strlen( string ), '%' I
case 0:

if ( ( temporary = (char *)malloc( strlen( string ) + 1 ) != (char *)NULL
sprintf( temporary, string );else1
fprintf( stderr, "ERROR: merge( %s )\n", string C;

break;

case 1:
if ( C temporary = (char *)malloc( strlen( string ) + STRLEN( a ± 1 C I

(char *)NULL )
sprintf( temporary, string, a )

else
fprintf( stderr, "ERROR: merge( %s, %s )\n", string, a );

break;

case 2:
if ( ( temporary = (char *)malloc( strlen( string ) + STRLEN( a ) + STRLEN( b

+ 1 ) ) != (char *)NULL )

sprintf( temporary, string, 
a, b );

fprintf( stderr, "ERROR: merge( %s, %s, %s )\n", string, a, b );
break;

case 3: i
if ( ( temporary = (char *)malloc( strlen( string C + STRLEN( a C + STRLEN( b

+ STRLEN( c ) + 1 ) ) !- (char *)NULL )
sprintf( temporary, string, a, b, c );

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s )\n", string, a, b, C )break;

case 4:
if C ( temporary = (char *)malloc( strlen( string ) + STRLEN( a + STRLEN( b

+ STRLEN( c ) + STRLEN( d ) + 1 ) ) != (char ')NULL )
sprintf( temporary, string, a, b, c, d C;

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s, %s )\n", string, a, b, c, d

break;

default:
fprintf( stderr, "ERROR: merge( %s )\n", string C; I

I
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break;i

return( temporary );
/* merge */

FILE: common/library/nonblank.c

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#include <string.h>

char *non blank( string
register char *string;

register int offset;
register int length;

length = strlen( string - 1;
while ( ( string[ length ] == I) && ( string[ length ] =\0

string( length-- ] =\0;

offset = 0;
while ( ( string[ offset ] . . ) && ( string[ offset ] \0)

string[ offset++ I = '\0';

strcpy( string, &string[ offset ] );

if ( strlen( string ) 0
return( string );

else
return( 0 );

/* nonblank */

FILE: common/library/parse.c

* Copyright 1991
Georgia Institute of Technology

" Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

*/

#include <string.h>

extern char *duplicate( 3;

char *parse( list )
register char *list;

register int length = 0;
register int brace = 0;
register char *temporary = (char *)0;

for ;;)

switch ( list[ length I

case .{':
brace++;
break;

case '}*:
brace--;
break;
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if ( brace == 0 i
break;

length++;

if ( length != 0

list( length I = '\0';
temporary = duplicate( list + 1 );
strcpy( list, list + 1 + length );

else

if ( list[ length J \0

temporary = duplicate( list C;
list[ length I = '\01;

return' temporary 1;
} / parse */

FILE: common/library/replicate.c

/*
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory I
* Author: Stephen R. Wachtel

*/

#include <string.h> I
#include <malloc.h>

char *replicate( count, string, delimeter
register int count;
register char *string;
register char *delimeter;

register char *temporary = (char *)malloc( count strlen( string ) ) + C ( count -
1 * strlen( delimeter ) ) + 1 );

if ( temporary I= ichar *)0

strcpy( temporary, string ); I
while ( --count != 0

strcat( temporary, delimeter );
strcat( temporary, string );

I
return( temporary );

/* replicate */

FILE: common/library/type.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern char *merge( );

char *type( type name, optional typelength i
register char *typename;
register char *optionaltypelength;

(I
I
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if ( optionaltypelength != 0 )
return( merge( "%s%s", type name, optional_type length ) );

else
return( typename );

/* type */

FILE: common/library/uppercase.c

* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

char *uppercase( string
register char *string;

register int index = 0;

while ( string[ index ] '\0

string[ index ] = toupper( string( index ]
index++;

return( string );
/* uppercase */

FILE: common/library/yyerror.c

/*
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h>

extern int yylineno;

void yyerror( string
register char *string;

fprintf( stderr, "line %d, %s\n", yylineno, string );

exit( -1 );
/* yyerror /

FILE: common/library/yygetc.c

/*
* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

include <stdio.h>
#include <ctype.h>

ex-ern int yylineno;

int tab( length )
register int length;

while ( length-- != 0
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yyunput) )

return(

Itab */

int yygetc( file)I
register FILE *file;

int c;
int colun([ 6 1;

loop:I
if ()c = getc( file \t)

c =tab) 6 )

if (c != '\nl
return) c )

if ( column( 0 1 = getc( file))-'
goto abort 0;

if ( column( 11 = getc( file ))!

if C( column( 2 1= getc( file))
goto abort 2;

if ( column[ 3 1= getc) file II!
goto abort 3;U

if ( ( column[ 4 = getc( file))
goto abort_4;

if (isspace) column( 5 1=getc( file
goto abort_5;3

yyl ineno++;
goto loop;

abort 5:
if"( column[ 5 1 =

tab) 1I;
else

yyunput( column( 5 11
if ( column[ 5 1 -= \n

yylineno++;1

abort-4:
if ( column[ 4 1 =='t

else ta(3

yyunput( column[ 4 11
if ( column( 4 1 ==\n

yylineno++;

abort-3:
if ( column( 3 1 == '\t I

else tab) 3 1

yyunputC column( 3 11
if ( column( 3 1 == '\n.I

yylineno++;

abort-2:
if C column[ 2 1 == 't

else tb

yyunputf column[ 2 II

if C column([ 2 1 == 'n
yylineno++;U

abort-1:
if ( column[ 1 1 ==\t

else ta(I
yyunput( column( 1I 1
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if ( column[ 1I '\n
yylineno++;

abort 0:
if ( column[ 0 == '

tab( 6 );
else

yyunput( column( 0
if ( column[ 0 ==

yylineno++;

return( c );
/ yygetc */

FILE: common/library/yywrap.c

/-
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Athor: Stephen R. Wachtel
*/

int yywrap(

return( 1 );
/* yywrap */

FILE: common/scanner.1

I.

* Copyright 1991
" Georgia Institute of Technology
" Compuzer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

%a 10000
%e 10000
%k 10;00
%n 10000
%o 10000
%p 10000

a [aA]
b [bB]
c [cC]
d [dDj
e [eE]
f (fF]
g [gG]
h [hH]

i [iI]
j [JJ]
k [kK[
I [IL]
m tmMI
n [nN]
0 [00]
p [pPI
q (qQj
r [rR]
s [sS]
t (tT]
u [uU]
v [vV[
w [wWI
x [XX]
y [yY)
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Pinclude "grammar.n"
extern cha: *yylval;

#undef YYLMAX
#define YYLMAX (256"20)

extern char *duplicate( );
extern char "hollerith( );
extern char *non blank( );
extern char "uppercase( );%} I

"[\"cCCI.*[\nl I

^[\ )*[\nj f
#ifdef DEBUG

ECHO;
#endifU yylval = duplicate( yytext );

return( COMMENT );

[\ ] { I
#ifdet DEBUG

ECHO;
#endi f

/* return( '\ ' ) /;

[\} I

#ifdef DEBUG
ECHO;

#endif

return( '\6 );

[\(] {
#ifdef DEBUG

ECHO;
#endif

returnl '\( 1

[\)] I
#ifdef DEBUG

ECHO;

#endif
return( *\)' );

[\*; {
#i'def DEBUG

ECHO;
#endi f re,:urn( '\ ' ;

#ifdef DEBUG
EC*';.

#erdi f
Sreturn( EXPONENTIATBI ); 3

I
I
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I #ifdef DEBUG
ECHO:

#endi f
return( '\+ ;

[\,1 {
#ifdef DEBUG

ECHO;

I#ifdef DEBUG
ECHO;

#endif
return( \,

I)
I [\-1

#ifdef DEBUG

ECHO;
#endif

return( '\- ;

I}

#ifdef DEBUG
ECHO;

#endif
return( ' ;

[\]I

#ifdef DEBUG
ECHO;

#endif
return( \/ ;

U[(\]

#ifdef DEBUG
ECHO;

#endi f
return( ' ;[\=] f

#ifdef DEBUG
ECHO;

#endif
1 return( '\ ' ;

I}

#ifdef DEBUG
ECHO;

#endi f

I /* return( \t ;

#ifdef DEBUG
ECHO;

#endif
return( R t'AND

I

#ifdef DEBUG

ICO
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ECHO; I
#endif

return( RWEQ );

[\.] (e}{q} {v) [\. ] ( 1

#ifdef DEBUG
ECHO;

#endiff
return( RWEQV );

#ifdef DEBUG

#endif
return( RWFALSE );

[\.I{gI{eIB[.] { 1
#ifdef DEBUG

ECHO;
#endif

return( RWGE );

#ifdef DEBUG
ECHO;

#endif
return( RWGT ); IU

#ifdef DEBUG
ECHO;

#endif
return( RWLE );

[\.]{l}1(t)}[\.] I 1
#ifdef DEBUG

ECHO;

#endif
return( RWLT );

I
#ifdef DEBUG

ECHO;

#endif reunIWN[\.] { n)}{e}[\IIv .] I#ifdef DEBUG

ECHO;
#endi f

return( RW NEQV ;

}I
[\.I{n}{eo { }{t }.] {

#ifdef DEBUG
ECHO;

#endif I[\.]{n}o { [\. ]
return( RWNOT )

Oifdef DEBUG
ECHO; I

I
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return( RWOR )

#ifdef DEBU ,,
ECHO;

#endif
return( RWTRUE )

{aI {s) {s} i) {q}(n)
#ifdef DEBUG

ECHO;
#endi f

return( RWASSIGN )

fb} {a) fc) fk) fs) fp) (a)jfe fc
#ifdef DEBUG

ECHO;
1#endif

return( RWBACKSPACE )

(bi {1) o) c{c(ki [\ I *(d} (a)(t)(a)
#ifdef DEBUG

ECHO;
#endif

Ireturn( RWBLOCKDATA 
I

{c)(aI{1I{1)
#ifdef DEBUG

ECHO;
#endif

return( RWCALL )

(ci (hi (a)(ri (a) (ci (ti el (r)
#jfdef DEBUG

ECHO;
#endif

return ( RW_CHARACTER I

(cUfloifsife)
#ifdef DEBUG

ECHO;

#edfreturn( RW_CLOSE ,

(c}) ( ) ( in[) (o)(n)

#ifdef DEBUG
ECHO;

#endi f
return(I RW_COMMON I

{c) 0() () 1e) {x)
#ifdef DEBUG

ECHO;
tendi if

return( R1W_COMPLEX )

(c (o) (n) It)Ii) In) (ul e) I
#ifdef DEBUG

ECHO;
#endi f

------- I-
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return( RWCONTINUE )

{d~al~ti~al
#ifdef DEBUG

ECHO;

retu.rn( RWDATA )

#ifdef DEBUG
ECHO;

#endi f

return( RWDIMENSION I

{d)[ol

#ifdef DEBUGI

#endif
return( F&WDO I

{d)(oI(u{({IeI [\ ]*{p)(rI(eI(c){i)(sj{iI{oI(n)
#ifdef DEBUG

ECHO;
#endif

return( RWDOUBLE_PRECISION )

(e){1I(s} (ei

ECHO;
#endif

return( RWELSE I

#ifdef DEBUG
ECHO;

#endif return( RWELSEIF 1

(el (nI(d)
#ifdef DEBUG

ECHO;
#endif

return( RNEND I

(elfnI(dI(\ ]*(i){f}
#ifdef DEBUG

ECHO;I

return( RWENDIF )

{e)(nIfd)(fl(iI(1)(e)
Oifdef DEBUG

ECHO;

#endj f

return( RNENDFILE )

(e)(ni(t){r)(y}
#ifdef DEBUG

ECHO;

return( RNENTRY
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{e}{q} {u) {ii (v} {a} {J.}(el{n) (c) {e}f
#ifdef DEBUG

ECHO;
#eidi f

return( RWEQUIVALENCE )

{e) {x) t) {e}(r} {n) {a)( f
#ifdef DEBUG

ECHO;
#endif

return( RWEXTERNAL )

{f) {o)(rI {m){a}{t) .
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext )
return( RWFORMAT )

{f){ul (n)(c}(tjii}{o}{n)
#ifdef DEBUG

ECHO;
#endif

return( RWFUNCTION )

{g){oM[ 1*(tlfo)
#ifdef DEBUG

ECHO;
#endif

return( RWGDTO )

{i){(f)
#ifdef DEBUG

ECHO;
#endif

return( RNIF )

(i)({rnlp} (II i) (c)fi(t1 f:
#jfdef DEBUG

ECHO;
#endif

return( RWIMPLICIT )

(il {n) (ci){u}(di {e)f
#ifdef DEBUG

ECHO;
#endi f

return( RNINCLUDE )

(i)(n) (q)(u)i)iri(el
#ifdef DEBUG

ECHO;

#edfreturn( RWINQUIRE I

(il (nI(tife)(gi(el~r)
#iffdef DEBUG

ECHO;
*endi f

return( RWINTEGER I
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(ii {n) t) {r) {ii(n){s) i(cl
#ifdef DEBUG

ECHO;

#edfreturn( RWINTRINSIC I

f1floflg} (H (c){a)f~ ( f
#ifdef DEBUG

ECHO;
#endi f

return( RWLOGICAL I

(ni (a) (ml(el 1{}i} (s} t)
#ifdef DEBUG

ECHO;I
return( RWNAMELIST )

(ol~p~e)(3
#ifdef DEBUG

ECHO;
I endif

return( RWOPEN I

{p){a){rI(al~rn){e){t){eflr}
#ifdef DEBUG

ECHO;I
#endif

return( RWPARAMETER I

fp)()(u)s~fI
#ifdef DEBUG

ECHO;
#endif

return( RWPAUSE )

(p) r(i{ i n} (t

#ifdef DEBUGI

#endif
return( RWPRINT I

(pl{ rI(a )ig)( r}(ajf) (

#ifdef DEBUG
ECHO;

#edfreturn( RWPROGRAM I

fr)(e)la){d) f
#ifdef DEBUG

#endif
return( RilREAD )

{r){e)(al}l
*ifdef DEBUG

ECHO;

* endi f retrn RWRA
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{r) {e) {t) {u} {r} {r
#ifdef DEBUG

ECHO;
#eridif

return( RWRETURN )

{r) {e) {w)({ii(n} d)
#ifdef DEBUG

ECHO;
#endif

return( RWREWIND )

(sI (a) (v)(e}
*ifdef DEBUG

ECHO;
#endi f

return( RWSAVE I

{S)t{tI(pI
tifdef DEBUG

ECHO;
#endj f

return( RWSTOP I

{s (u) (b) (rI (a) (ul (tI(il(nI(el f
#ifdef DEBUG

ECHO;
#endi f

return( RWSUBROUTINE I

(tI {h) (el(n)
*ifdef DEBUG

ECHO;
#endjf

return( RWTHEN I

(t,10)
#Ifdef DEBUG

ECHO;
#endjf

return( RWTO I

#ifdef DEBUG
ECHO;

#endi f
return( RWWRITE )

(ul in)(dl (el (f) (i)I(nI{e)d Id
#ifdef DEBUG

ECHO;
#endi f

return( RWUNDEFINED )

[a-zA-ZI [ a-zA-ZD-91*
#itdef DEfBUG

ECHO;
*endi f

yylval = duplicate( uppercase( yytextI;
return( IDENTIFIER I
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10O-9 ][O0-9 ](0-9 ](0-9 1(0-9 M[ I
#ifdef DEBUG

ECHO;

#edfyylval = duplicate{ non-biank( yytext ))
return( LABEL )

(0-91+ 1
[0-91+/\.ta-zA-Z]+\.
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext )

(0-9l+\. (0-9 * ((eEl (\+\-] ?(0-91 +) ? 3
(0-9*\.0-91+((eE][\+\-]?ND-9]+)?
(0-91 +((eEl (\+\- ? (0-91+)?(
*ifdef DEBUG

ECHO;
#ndfyylval - duplicate( yytext I

return{ REAL 1

(0-91+([dD] [\+\-]?(0-9]+)?(
#ifdef DEBUG

ECHO;I
#edfyylval duplicate( yytext )

return( DOUBLEPRECISION I

#ifdef DEBUG
ECHO;

#endif yytext[ 0 1 =**

yytext[ strlen( yytext)-1 =

yyival =duplicate( yytext )
return( STRING )

(0-9]+[hH]
#ifdef DEBUG

ECHO;I

yylval = duplicate( hollerith( yytext, V"I;
return( HOLLERITH I
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10. Appendix E: ctimer program source

FILE: ctimer/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

default: ctirner

CC = cc -g
INCLUDE = include
CFLAGS = -IS(INCLUDE)
LIBRARY = statement/statement.a library/library.a

OBJECTS =\
$ (INCLUDE) /grammar.h\
*grarnmar.[co]\
.*scanner.[co]
yytrace. [co]\
y. output

PROGRAMS =\

*ctimer

grarnmar.c: gramrnar.y
yacc -dv gramrnar.y
my y.tab.h S(INCLUDE)/grammuar.h
my y.tab.c grammar.c

scanner.c: scanner.1
lex -vt scanner.1 jsed Is/getc/yygetc/' >scanner.c

scanner.o: scanner.c $(INCLUDE) /grammar. h
$ (CC) $ (CFLAGS) -c scanner.c

grammar.o: gramnmar.c
$ (CC) $ (CFLAGS) -c grammar.c

ctimer: grammar.o scanner.o $(LIBRARY)
$(CC) -o ctimer grammar.o scanner.o $(LIBRARY)

sgrammar.c: grammar.c yytoken.awk
awk -f yytoken.awk <grammar.c >sgramniar.c

sgrammar.o: sgramnlar.c
$(CC) S(CFLAGS) -c sgrammar.c

sctimer: sgrammar.o scanner.o $(LIBRARY)
S(CC) -o sctimer sgrammar.o scanner.o $(LIBRARY)

dscanner.c: scanner~c
cp scanner.c dscanner.c

dscanner.o: dscanner.c $ (INCLUDE) /gramnmar. h
$ (CC) $ (CFLAGS) -DDEBUG -c dscanner.c

dctimer: grammar.o dscanner.o $(LIBRARY)
$(CC) -o dctirner grarnmar.o dscanner.o $(LIBRARY)

tgramniar.c: grammar.c
sed Is/yystaCK:/& yytrace(yystate);/' <gramrar.c >tgrammar.c

tgrammar.o: tgramnzar.c
$(CC) $(CFLAGS) -c tgrammar.c
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tctimer: tgrammar.o scanner.o yytrace.o $(LIBRARY) i
$(CC) -o tctimer tgrammar.o scanner.o yytrace.o $(LIBRARY)

yytrace.c: grammar.c yytrace.awk

awk -f yytrace.awk <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrace.c

clean: 3
cd statement; make clean
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS) 3

FILE: ctimer/grammar.y

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*1 i

/-

FORTRAN 77

*token RWAND
%token RW-ASSIGN
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RWCALL -
%token RW-CHARACTER
%token RW-CLOSE
%token RW-COMMON
%token RW-COMPLEX
%token RW-CONTINUE%token RW-DATA

%token RW-DIMENSION
%token RW-DO
%token RW-DOUBLEPRECISION
%token RW-ELSE -
%token RW-ELSEIF
%token RW-END I%token RW-END-IF

%token RWENDFILE
%token RW-ENTRY I*token RW-EQ

%token RWEQUIVALENCE
%token RWEQV
%token RW EXTERNAL
%token RW-FALSE Ittoken RW-FORMAT

%token RW-FUNCTION
Itoken RW-GE
%token RW-GO TO
%token RWGT I
%token RW-IF
%token RW-IMPLICIT
%token RW-INCLUDE
%token RWINQUIRE
%token RW INTEGER
%token RW-INTRINSIC
%token RW-LE
%token RW-LOGICAL
%token RW-LT
%token RW-NAMELIST
%token RW-NE
%token RWNEQV
%token RW NOT
%token RW-OPEN 3%token RW-OR

%token RW-PARAMETER
%token RW-PAUSE
%token RW-PRINT I

I
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%token RW PROGRAM
%token RW READ
%token RW-REAL
%token RW-RETURN
%token RW REWIND
%token RW SAVE
%token RW STOP
%token RW SUBROUTINE
%token RW-THEN
%token RW-TO
%token RW-TRUE
%token RW WRITE
%token RW-UNDEFINED

%token COMMENT
%token CONCATENATE
%token DOUBLE PRECISION
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left ',1
*nonassoc '-'
%right '.-
%left RW EQV RWNEQV
%left RW-OR
%left RW-AND
%left RW NOT
%nonassoc RW EQ RW NE RW LT RW LE RWGT RWGE
%left CONCATENATE . ..
%left '+' -
%left *'/
%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

extern POINTER array( );
extern POINTER duplicate( );
extern POINTER implied do list( );
extern POINTER label( );
extern POINTER merge( );
extern POINTER type( );

program:
optionalstatementlist

summary( );

optional statement list:
F NULL */

statement list

statement list:
statement

statement list statement

statement:
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commentstatement

Iabel unlabeledstatement

statement( $I );

comment statement:
COMMENT

if ( timer( $1 ) == 0 I
comment statement ( I ) ;} - I

label:
LABEL

$$ = label( $I );

unlabeled statement:
include-statement

program_statement 3
block-data-statement

functionstatement

subroutinestatement

entrystatement

end-statement 3
specification_statement

executablestatement

format-statement

include statement:
RWINCLUDE characterconstant

include-statement( $2 );

}I
programstatement:

RW PROGRAM program-identifier' I
program_statement( $2 );

programidentifier: U
IDENTIFIER

block( $i 1;
$$ = $1;

block data statement:
- RW-BLOCKDATA blockdata_identifier

block data statement( $2 );

I
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block-data idenjifier:
ID-NTIFIER

block( $1 );
$$ = $1;

function statement:
R-_FUNCTION functionidentifier optional_formal_ar-imen _listf

function-statement( 0, $2, $3 );

type RW FUNCTION functionidentifier optionalformal_argumentlist

function statement( $1, $3, $4 );

function identifier:
DENTIFIER

block( $1 );
$$ - $1;

subroutine statement:
RWSUBROUTINE subroutine identifier

subroutine-statement( $2, 0 );

RWSUBROUTINE subroutine identifier optiopalformal_argumentlist

subroutinestatement( $2, $3 ;

subroutine identifier:
IDENTIFIER

block( $1 );
$$ $1;

entry_statement:
RW_ENTRY entry identifier

entry statement( $2, 0

RWENTRY entry identifier optionalform~iargument_±ist

entrystatement( $2, $3 );

entry_identifier:
IDENTIFIER

$$ $i;

optional formalargumentlist:

$$ = 0;
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(forrral argumentlist

S$ = $2;

formal argument list:
formal-argument

$$ merge( "(%s}", $1 I

formal _argument_ list ''formalargument

$$ merge( "%s{%s}', $1, S3

fomlargument:I
IDENTIFIER

$$ = Sit;

formal 'argument_alternate return

$$1;I

formal argument_alternate return:

$$ = duplicate( "I

end statement:
RW_END

end_statement(II

specification statement:

external-_statementI

intrinsic statement

parameter-statement

dimension_statement

declaration-statement

save-statement

common-statement

eqjivalence statement

implicit_statementI

dAV2 statement

namelist-statement

external-state-inent:
RWEXTtRNALexmrailt

external-staterent( $2 I
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external list:
external

--xt$e=rmerge( "{%s}", $1 $

external-list 1,' external

$$=merge( "%s{%s}", $1, $3 )

Um external:
IDENTIFIER

-- $$ = SI;

intrinsic statement:
RW-_INTRINSIC intrinsic list

intrinsicstatement $2 ;

I} intrinsicnlist:
intrinsic

$$ = merge( "{%s}", $1 3

U} intrinsic list 1,' intrinsic

$$=merge( "WWs", $1, $3 )

intrinsic:
IDENTIFIER

$$ = $i;

I}
parameter statement:

RW-PARAMETER (' parameter-list )

parameterstatement( $3 );

parameter list:

parameter

$$ = merge( "{%s}", $1 );I)
parameter_list I,' parameter

$$ = merge( "%s{%s}", $I, $3

I}
parameter:

IDENTIFIER '=' expression

I
SS = merge( "{%s}{%s}", $1, $3 )

I}



I
50 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2

dimension staLement:
RW-DIMENSION dimension-list

dimension-statement( $2

dimension list:
dimension 

$$ = merge( "(%s)", $I );

dimensionlist ',1 dimension

$$ = merge( "%s{%s}", $I, $3 );

dimension: i
IDENTIFIER '('subscript list I)'

$$ = merge( "{%s}(%sj", $1, $3 );}I

subscript list:
subscript

$$ = merge( "f%s)", $1I;

subscriptlist ',1 subscript

$$ = merge( "%s{%s", $i, $3 );

; I
subscript:

upper bound

$$ = $i; }I
lower bound ':' upperbound

$$ = merge( "%s:%s", $1, $3 );)I

lower-bound:
expression

$$ = $1;

}I
upper_bound:

lower bound

$$ = $1; }U
upperboundadjustable

$$ = $1; }I

upper boundadjustable:

5$ = duplicate( ""

I
I
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declaration-statement:
type declaration-list

declaat denls t nstatement( $1, $2 )

II
declaration_list ',1' declaration

I I SS~$ = merge( "WWs", $1, $3 )

declaration:

IDENTIFIER

$$ = merge( "(Ws", $1 )

IDENTIFIER I (' subscript list I'

$$ = merge( "(%sl{%sl", $1, $3 )

type:
type name optional_type_length

$$ = type( $1, $2 I

I typ namRW_CHARACTER

$$ = duplicate( "CHARACTER" )

RW_COMPLEX

$$ = duplicate( "COMPLEX" )

I RW_DOUBLE_PRECISION

$$ = duplicate( "DOUBLE PRECISION" )

I RW_INTEGER

$4^ = duplicate( "INTEGER" )

RW_LOGICAL

$$ = duplicate( "LOGICAL" )

PW_REAL

S= duplicate(I "REAL" I

I RN_UNDEE'INED

SS = duplicate(I "UNDEFTNED" I
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optional type length:
P* NULL */

$$ = 0;

typelength

$$ = $I; }I

typelength:
' INTEGER

$$ = merge( "*%s", $2 );

type length_adjustable

$$ = merge( "*%s", $2 );

type lengthadjustable:

$$ = duplicate( (*)" );

save statement: I
RWSAVE optional_save_list

save-statement( $2 ); 3
optional save list:

P NULL */

$$ = 0;

save list

$$ = $1;

save list:
save

$$ = merge( "(%sI". $i );)I
save list ',' save

$$ = merge( %sI%s)", $1, $3 );}I

save:
IDENTIFIER

$$ = $1I

common-name

$$ = $1;

I
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common-statement:
RWCOMMON optionalcommon_name commonlist

commonstatement( $2, $3 );

optional common name:/-% NULL *f/

$$ = 0;

I
common name
{ $$ = Si;

common name:
-'/'optional-identifier 1/'

$$ = $2;

I}
-.-inal identifier:

/-* NULL */f
$$ = 0;II

IDENTIFIER

$$ = $i;I)

common-list:
common

$$ = merge( "(%s}", $1 )

Icommonlist :,' common

$$=merge( "%s{%s}", $1, $3 )

I
common:

IDENTIFIER

$$ = merge( "{%s}", $1 );

IDENTIFIER I(' subscriptlist 1)'

$$ = merge( "{%S){%s", $1, $3 );

equivalence statement:
RWEQUIVALENCE equivalencelist

equivalencestatement( $2I I

equivalence list:Iequivalence

li
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$$ = merge( "(%s", Sl 1;
I
equivalence_list ',' equivalence

SS = merge( "%s(%s}", $1, $3 );

equivalence:
I(' variable-list I)'

$$ = $2;

variable list:

-ariable

$$ = merge( "{%s}", $1I;

variablelist 1,1 variable

$$ - merge( "%s(%s", $1, $3 );

implicit statement: I
RW_IMPLICIT type I (' implicit-list ')

implicit_statement( $2, $4 ); I

implicit list:

implicit

$$ = merge( "{%s}", $1 );

implicit-list ',' implicit

$$ - . "%s(%s}", $1, $3

implicit: I
IDENTIFIER

$$ - $1;

II
IDENTIFIER '- IDENTIFIER

$$ - merge( "%s-%s", $1, $3 ); I

namelist statement:
RW_NAMELIST namelistname namelistlist

namelist statement( $2, $3 );

)I
namelist name:

'/ IDENTIFIER -/I

$$ = $2; }I

I
I
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namelist list:
namelist

$$ = merge( "(%s}", $1 );

namelist list 1,1 namelist

$$= merge( "%sf%s), $1, $3 );

namelist:
IDENTIFIER

$$ = $1;

data statement:
RWDATA data-list

data statement( $2 );

data list:
data

$$ = merge( "{%s)", $I );

data_list optionalcomma data

$$ = merge( "%s{%s)", $1, $3 );

data:
data variable list 1/1 dataconstant list '/'

$$ = merge( "{%s}{%s}", $1, $3 );

data-variable list:

data-variable

$$ = merge( "(%s)", $1 );

data variable list 1,1 data variable

$$ = merje( "%si%s}", $1, $3 );

data variable:
variable

$5 = $1;

data implied do list

5$ = $1;

data implied do list:
' (' data variablelist IDENTIFIER expression-list )

SS = implied do list( $2, $4, $6 );
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data-constant list:
data-constant 3

SS = merge( "(%s}" $1 );

dataconstantlist ',' data_constant(I
$$ = merge( "%s(%s}", $1, $3 I;

data constant: I
data-initialization

SS = $1;m
}U

IDENTIFIER "*' data-initialization

$$ = merge( "%s %s", $1, $3 )

INTEGER 1*1 data initialization

$$ - merge( "%s * %s", $1, $3 );

data-initialization:
IDENTIFIER

$$ = $1;

characterconstant

$$ = $1;

logical constant

$$ = $1;

signed_numericalconstant

$$ = $1;

signednumericalconstant: m
numerical-constant

$$ = $1;
1

+ numerical constant %prec SIGN

$$ - merge( "+%s", $2 I;

m
n-'um ical-constant %prec SIGN

$$ - merge( -s", $2 ;

expression:
parenthesisexpression

= $1;

}I
I
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simple_expression

$$= $1;

parenthesis -expression:
1Cexpression I)

$$ =merge{ (%s), $2 )

simple expression:
variable

$$= i

constant

$$ = $1;

arithmetic-expression

$$ 1

character expression

$$ $1

relational expression

$$ = $i;

logical expression

$$=$

unary expression

$$= $1;

variable:
IDENTIFIER

$$=S

IDENTIFIER string subset

SS merge( "%as %as", $1, $2 )

array

$$ $1;

drray:
IDENTIFIER '( optional expression listI)

$$ - array( $1, $3 I

IDENTIFIER '( optional expression list I)* string subset

$$ = merge( 1'%s %as", array( $1, $3 ), $5 I
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optional expression list:
J* NULL */

$$ 0;

expression_list

$$ = $1;

expressionlist:
expression

$$ - merge( "{%s)", $1 );

II
expression_list 1,' expression

$$ - merge( "%s{%s}", $1, $3 );)I

stringsubset:
' optional-expression ':' optionalexpression I)'

$$ - merge( "(%s:%s)", $2, $4 );

}I
optional expression:

r* NULL */

$$ = 0; II
expression

$5-$1; ~I

constant:
character-constant

$$ $;

logical_constant

$5 = $$;

~I
numerical-constant

$$=$1;

character constant:
HOLLERITH

$$ - $; )I
STRING

$$ = $1; }I

i
I
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logicalconstant:
RW FALSE

$$ = duplicate( ".FALSE." );

RW TRUE

$$ = duplicate( ".TRUE." );

numerical constant:
DOUBLE PRECISION

$$ =$1;

INTEGER

$$ = Si;

REAL

$$ = $I;

arithmeticexpression:
expression '+' expression %prec 1+'

$$ = merge( "%s + %s", $I, $3 );

expression -' expression %prec

$$ = merge( "%s - %s", $I, $3 );

expression 1* expression %prec

$$ = merge( "%s*%s", $1, $3 ~

expression '' expression %prec '1'

$$ 4merge( "%s/%s", $1, $3 I

expression EXPONENTIATE expression %prec EXPONENTIATE

$$ = merge( "%s**%s", $I, $3 ;

character expression:
expression /'/' expression %prec CONCATENATE

$$=merge( "%s // %s", S1, $4 I

relational expression:
expression RW_EQ expression %prec RW_EQ

$$ = merge( "%s EQ. %s", $1, $3

expression RWNE expession %prec RWNE

= merge( "%s .Ns. %s", S1, $3

expression RW L expression %prec WLT
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SS = merge( "%s .LT. %s", $1, $3 );)I
expression RWLE expression %prec RWLE

$$ = merge( "%s .LE. %s", $1, $3 );II
expression RW GT expression %prec RWGT

$$ - merge( "%s .GT. %s", $1, $3 );)U
expression RWGE expression %prec RWGE

$$ = merge( "%s .GE. %s", $1, $3 );}I

logical expression:
expression RWAND expression %prec RWAND

$$ = merge( "%s .AND. %s", $I, $3 );

expression RW_OR expression %prec RW_OR

$$ = merge( "%, .OR. %s", $1, $3 );

expression RW_EQV expression %prec RWEQV

$$ = merge( "%s .EQV. %Is", $1, $3 );

expression RW_NEQV expression %prec RWNEQV{I
$$ -merge( "'Is .NEQV. %s", $1, $3 );

)I
unaryexpression:

'+' expression %prec SIGN

$$ = merge( "+%s", $2 );} I
expression %prec SIGN

$$ = merge( "-%s", $2 );}I
RW NOT expression %prec RWNOT

$$ - merge( ".NOT. %s", $2 );}I

executable statement:
do_statement

logicalifstatement

block if statement 1
else_ statement

else if statement

end if-statement 3
subset-executable-statement

dostatement: I
RWDO INTEGER IDENTIFIER '=' expressionlist

!3
I
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dostatement( $2, $3, $5 );

logical if statement:
ifexpression subsetexecutable-statement

logical if statement( );

if expression:
RW IF '(' expression ')'

if expression( $3 );

block if statement:
RW IF '(' expression ) RW THEN

block if statement( $3 );

else-statement:
RW ELSE

else-statement(

else if-statement:
RW ELSE IF '(1 expression ') RWTHEN

else if statement( $3 );

end if statement:
RW END IF

end if statement( );

subset-executable statement:

assignmentstatement

assignstatement

arithmetic if statement

continue statement

call statement

returnstatement

unconditionalgo to statement

computed_goto_ satement

assigned_gotostatement

stop_statement

pausestatement

io statement

assignment_statement:
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variable 1=1 expression

assignment statement( $1, $3 )

assign statement:
RWASSIGN INTEGER RW_TO IDENTIFIER

assign_statement( $2, $4 )

arithmetic if statement:
RWIF ' expression 1) 4ntecaer_list

arithmetic if-statement( $3, $5I

c-ntinue statement:
RN_ CONTINUE

continue-statement(

call-statement:I

RN_CALL IDENTIFIERopinlauaarmet isI

call-statement( $2, 03)II
optional actual argjument list:

$= 0;I

* actual-argument-listI)

$$ = $2;

actual argument list:
actual argument

$$ = merge( "{%sI", $1

actual argument list I,' actual arg-,ent

=merge( '%sf%s)", $1, $3 )

actual _argument:
express ion

$$ $1;
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actualargumentalternatereturn:
INTEGERI{
$$ = merge( "*%s", $2 );

5 return-statement:
RW_RETURN optionalexpression

return-statement( $2 );

unconditionalgotostatement:
RWGO TO INTEGER

1 unconditionalgotostatement( $2

I computedgotostatement:
RW GO TO '( integerlist I)' optional_comma expression

computedgotostatement( $3, $6I}

assignedgotostatement:
RWGOTO IDENTIFIER

assignedgo_to_statement( $2, 0 );

RW GO TO IDENTIFIER optionalcomma ' (' integer-list )

assignedgotostatement( $2, $5 );

i optional comma:
F- NULL /

Ik

integer list:
INTEGERI{

$$ = merge( "{%s}", $1 );

integer list ',' INTEGER

$$ = merge( "%s%s}", $1, $3

Ipause statement:
RW_PAUSE optional expression

pausestatement( $2I!

stopstatement:
RW_ STOP optional expressicn

stop statement( $2

U}
U
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io statement:

openstatement

closestatement

inquirestatement

read_statement

write-statement

print_ctatement

backspacestatement

rewind-statement

endfile-statement

open statement:
RW OPEN I(' control information list I)'

open_statement( $3 ); I
close-statement: n

RW CLOSE I(' controlinformation-list

close_statement( $3 );

inquire statement:
RWINQUIRE '(' controlinformationlist )

inquirestatement( $3 );

read statement: 3
RWREAD '(1 control-informationlist ') opticnal io lzt

readstatement( $3, $5 );

RWREAD control
f

readstatement ( $2, 0

II
RWREAD control 1,1 io-list

read statement( $2, $4 );

write statement:
RW WRITE '(1 control information _list 'C' optional io list

write_ statement( $3, $5 C;

print statement: I
RWPRINT control

printstatement( $2, 0 );

P t
RWPRI,.' control ' , ic list

(I I
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1print statemnent( $2, $4 )

backspacestatement:
RWBACKSPACE I (' control informationlist I)-

backspacestatement( $3 I;

I _

RWBACKSPACE control

backspacestatement( $2 );

rewind-statement:
RW REWIND '(' control information list '),

rewind-statement( $3 );

RW REWIND control

rewind statement( $2 );

endfile statement:
RW ENDFILE ' (' control information list ')

endfile-statement( $3 );

RW ENDFILE control

I.
endfile statement( $2 );

3m

control information list:
-control information

$$ = merge( "{%s}", $1I;

control-information list ',' control _information

$$ = merge( "%s{%s}", $1, $3 );

control information:
control

$$ = $1;I}
IDENTIFIER I=' expression

$$ = merge( "%s = %s", $1, $3 );I}

control:
variable

$$ = $1;

constantI{
$$ = $I;

I}
Ii
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$$ = duplicate( ""

optional io list:
T* NULL */

$$ = 0; II
io list

SS = $$; }I

io_list: 3
$$ = merge( "(%s)", $I;

io_list ',' io

$$ = merge( "%s{%s}", $1, $3 I;

}I
io:

expression

$$ = $1;

io_implied do list

$5 = SI; }I

io implied do list:
S' ('-ilist ',' IDENTIFIER expression-list

5$ = implied do list( $2, $4, $6

format statement:
RW_FORMAT

format statement( $1 )

)I

FILE: ctimer/include/list.n

Copyright 1991
Georgia Institute of Technology
Computer Engineering Research Laboratory

:/Author: Stephen R. Wachtel

#define LIST struct listtype
LIST

char *identifier;
char *block-name; I

I
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LIST *next;

extern LIST *end list(
extern LIST *add list( );
extern int find fist( );
extern void print-list( );
extern void deletelist( );

FILE: ctimer/library/Makefile

# Copyright 1991

# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
#

CC = cc -g

INCLUDE = ../include
CFLAGS - -IS(INCLUDE)
LIBRARY = library.a

OBJECTS = \
alias.o\

array.o \
count.o \
duplicate.o \
hollerith.o \
implied dolist.o \
label.o \
link list.o \
list.o \
lowercase.o \
main.o \
margin printf.o \merge .o \
non blank.o \
parse.o \
print-level.o \
stack.o \
statement.o \
summary.o\
timer.o\
type.o \
yyerror.o \
yygetc.o\
yywrap.o

$(LIBRARY) :$(OBJECTS)

rm -f $(LIBRARY)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: c o

.c.o:
$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: ctimer/library/alias.c

/*
" Copyright 1991
* Georgia Institute of Technoloqy
* Computer Engineering Research Laboratory
:,Author: Stephen R. Wachtel
*/I

I
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#include <stdio.h> i
#include <string.h>

extern int yylineno; I
extern char *duplicate( );
extern char *lowercase( );

#define ALIAS struct aliastype
ALIAS

A char *oldidentifier;
char *new identifier;

static ALIAS aliastable[ ] =

1;I

#define ALIASTABLE ( sizeof( alias table ) / sizeof( ALIAS

chat *alias( identifier )
register char *identifier;

register int low, high;
register inL mddle, test; I
lowercase( identifier );

low = 0;
high = ALIASTABLE - 1; I
while ( low <= high

middle = ( low + high ) / 2;
test = strcmp( identifier, aliastable[ middle ].old-identifier );

if (test < 0)

high = middle - 1;
continue; }I

if test > 0

low = middle + 1;
continue;

fprintf( stderr, "line %d, %s aliased to %s\n", yylineno, identifier, alias table[
middle ].new identifier );

return( aliastablet middle J.newidentifier I;

return( identifier );
/* alias */ i

FILE: ctimer/library/array.c

" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern char *list( );
extern char *merge( ); 3
char *array( identifier, optionalexpressicn list
register char *identifier; I

I
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register char *optionalexpressionlist;

if ( optionalexpressionlist != (char *)0
return( merge( "%s(%s)", identifier, list( optionalexpression list, ", " ) );

else
return( merge( "%so", identifier ) );

/ array */

FILE: ctimer/library/count.c

/-
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

*/

int count( string, length, c
register char *string;
register int length;
register char c;

register int c_count = 0;

while ( length != 0

if * string == c
c count++;

string++;
length--;

return( c count );
S/* count */

FILE: ctimer/library/duplicate.c

* Copyright 1991

" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

# <

#include <stdio.h>
#include <string.h>
#include <malloc.h>

char *duplicate( string

register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL

if ( C temporary = (char *)malloc( strlen( string ) + 1 ) ) (char *)NULL
strcpy( temporary, string );

else
fprintf( stderr, "ERROR: duplicate( %s )\n", string C;

return( temporary );
} /* duplicate */

FILE: ctimer/library/hollerith.c

Copyright 1991
Georgia Institute of Technology

* Computer Engineering Research Labcratory
Author: Stephen R. Wachtel
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jinclude <stdio.h>

char *hollerith( string, delimeter 3
register char *string;
register char delimeter;

int hollerith-length;

register int string length = 0;

sscanf( string, "%dh", &hollerith_length )

string( string length++ I=delimeter;
while C hollerith_length 0

if string[ string length I = yyinputt K ='n'

yyunput( string[ string_length ]I;
break;I

string length+±;

hollerith_length--;

string( string length++ I = deliineter;I

string( string length I = \;

return( string )

I V* hollerith */

FILE: ctimer/library/implieddolist.c

Copyright 19913
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern char *list( )

extern char *merge( I

char *irplied do list( variable_list, identifier, expression list
register char *variable list;
register char *identifier;

register char *expression_list;

return( merge( "As, %s =%s)", list ( variable list, Iidentifier, list(
expression list, ", " ) I )
)/* impliddo_list */ 3

FILE: ctimer/library/label.c

Copyright 1991I
" Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

extern mnt level;

char *label( string I
register char *string;

if ( string != (char -)0

elemargin_printf( "%d\t", atoi ( string)

esmargin printf( "\t" I



10. Appendix E: ctixner programn source 71

while ( check-stack( string ) 0

pull stack( )
level--;

return( strinqg)
/* label ~

FILE: ctimer/library/link-list.c

* Copyright 1991
* Georgia Institute of Technology
*Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

#include <stdio.h>
#include <rsalloc.h>
#include "list.h"

LIST *end-list( list
register LIST -list;

if ( list !=(LIST *)NULL

while ( list->next != (LIST *)NULL
list - list->next;

return( list )
/* end-list */

LIST *add list( list, identifier, block-name, number
register LIST **list;
register char *identifier;
register char *block name;
register mnt number;

register LIST *temporary = (LIST *)malloc( sizeof( LIST ))

temporary->identifier = identifier;
temporary->block name = block-name;
temporary->number = number;

temporary->next = (LIST *)NUJLL;
if ( *list -= (LIST *)NULL

*list = temporary;
else

end-list( *list )->next temporary;

return( temporary )
/* add-list *1

int find list( list, identifier, block name
register LIST *list;
register char *identifier;
register char *block_namie;

while (list !=(LIST *)NULL

if CCstrcmp( identifier, list->identifier ) =0

&& Cstrcmp( block name, list->block-name )= 0
return( list->number )

list = list->next;

return( 0 1
I/find-list

void print-list( file, list
register FILE *file;
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register LIST *list;3

while ( list !=(LIST *)NULL

fprintf( file, "%d", list->number )

if ( list->block name == (char *)NULL

else
fprintf( file, "%s", iist->block_name )

if ( list->identifier == (char *)NULLI
fprintf( file,

else
fprintf( file, "%s", list->identifier )

fprintf( file, "\n );

list = list->next;

/* print-list -

void delete list( list
register LIST *list;

if ( list !=(LIST *)NULLI

delete-iist( Iist->next C

free( list C

/* delete-list */I

FILE: ctimer/library/list.c3

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. WachtelI

extern char *parse( )

extern char *merge( )

char *list( input list, delimeter
register char *input -list;
register char *delimeter;U

register char ~~ it
register char *list;
register char *temporary;

output list = parse( input list C
list =parse( input-list C

while (list !=(char *)O

temporary =merge( "%s%s%s', output list, delimeter, list )

free( output-list C

free( list );

output list = temporary;I
list = parse( input _list C

return( output-list C

FILE: ctimer/ library! lowercase. c3

*Copyright 1991
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"Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

char *iowercase( string
register char *string;

register mnt index = 0;

while ( string[ index '\01

string( index ]=tolower( string[ index II
index++4;

return( string I
/* lowercase */

FILE: ctimer/library/main.c

" Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory
SAuthor: Stephen R. Wachtel

#include <stdio.h>

extern FILE *yyin;

extern FILE *yyout;

#define PROGRAM argument [ 0
#define INPUT-FILE argu'nent[ 1
#define OUTPUT FILE argument( 2

mnt main( number_argument, argument
int number_argument;
char *argument[ 1;

if ( number_argument == 1

yyin =stdin;

yyout =stdout;

yyparse( I
exit( 0 1

if ( number argument ==3

if C(yyin = fopenl INPUTFILE, "r" I (FILE *)NULL

fprintf( stderr, "%s: ERROR -unable to open input file I%s\n", PROGRAM,
INPUT-FILE );

exit( -l1;

if I yyout =fopen( OUTPUTFILE, "w" I =(FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open output file '%s'\n", PROGRAM,
OUTPUTFILE );

exit( -l1;

yyparse( I
exit( 0 1

fprintfl stderr, "usage: %s <inpu file> <output flle>\n", PROGRAM C
exit( 0 C

/* main '
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FILE: ctimer/library/marginprintf.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>
exienLE <strin;h

extern FILE *yyin; 3
extern FILE *yyout;

static char buffer( 256 * 20 ] = { 0 }; 3
static void outputbuffer( file
register FILE *file;

#define LENGTH 72
int length - LENGTH;
int continuation = 0;
int quote = 0;
char temporary;

while ( strlen( buffer ) > length )

if ( continuation++ 0
fprintf( file, &" I;

quote += count( buffer, length, \' );
if I ( quote t 2 ) == 0 )

while ( length 0 )

if Cbuffer( length - 0 ] 1\

if C buffer[ length - 0 ] ==

break;

if C buffer( length - 1 ] == \' I
break;

length--;

if C length == 0 )

fprintf( stderr, "ERROR: margin printfo)\n" );
exit ( -1 1; }I

temporary = buffer[ length 1;
buffer[ length I= '\0';
fprintf( file, "%s\n", buffer );
buffer[ length I = temporary;

strcpy( &buffer[ 0 1, &buffer( length I );
length - LENGTH - 6;

if ( strien( buffer = 0 I

if ( continuation++ 0 )
fprintf( file, " & );

fprintf( file, "%s\n", buffer );

}/ output-buffer "1

void margin printf( format, a, b, c, d, e ) I
I
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char *format;
int a, b, c, d, e;

char temporary( 256 * 20 1;

sprintf( temporary, format, a, b, c, d, e );
strcat( buffer, temporary );

if ( buffer[ strlen( buffer ) -1 1 == in)

buffer( strlen( buffer ) - 1 ] \0';

while ( buffer( strlen( buffer ) 1 ] ==
buffer( strlen( buffer ) -1 1 = 1\0';

switch ( buffer[ 0

case '\0':
fprintf( yyout, "\n" );
break;

case 1*1:
case *cl:
case IC':

fprintf( yyout, "%s\n", buffer );
break;

default:
outputbuffer( yyout );

buffer[ 0 1 =\0;

} /* margin printf */

FILE: ctimer/library/merge.c

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
#/

#include <stdio.h>
#include <string.h>

#include <malloc.h>

#define STRLEN( s ) ( strlen( s - 2

char *merge( string, a, b, c, d
register char *string;
register char *a;
register char *b;
register char *c;
register char *d;

register char *temporary = (char *)NULL;

switch ( count( string, strlen( string ), 1%'

case 0:
if C C temporary - (char *)malloc( strlen( string ) + 1 ) ) != (char *)NULL

sprintf( temporary, string
else

fprintf( stderr, "ERROR: merge( %s )\n", string );
break;

case 1:
if ( ( temporary = (char *)malloc( strlen( string ) + STRLEN( a I 1 1

(char ')NULL )
sprintf( temporary, string, a

else
fprintf( stderr, "ERROR: merge( %s, %s )\n", string, a ;

break;
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case 2:
if ( ( temporary = (char *)malloc( strlen( string )+ STRLEN( a r STRLEN( b

)+ 1 ) = (char *)NULL )

sprintf( temporary, string, a, b 5;
else

fprintf( stderr, "ERROR: meige' %s, %s, %s )\n", string, a, I
break;

case 3:
if ( ( temporary - (char *)malloc( strlen( string ) + STRLEN( a )+ STRLEN( b

+ STRLEN( c 5 + 1 ) ) != (char *)NULL )

elsesprintf( temporary, string, a, b, c ;

fprintf( stderr, "ERROR: merge( %s, %s, %s, %s )\n", string, a, b, c 5;
break;

case 4: I
if ( ( temporary (char *)malloc( strlen( string ) STRLEN( a ) STRLEN( b

+ STRLEN( c 5 + STRLEN( d + + I ) ) != (char *)NULL
sprintf( temporary, string, a, b, c, d );

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s, %s )\n", string, a, b, c, d

break;

default:
fprintf( stderr, "ERROR: merge( %s )\n", string );
break;

return( temporary );
/* merge */

FILE: ctimer/library/non_blank.c

I' I
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <string.h>

char *non blank( string 

I
register char *string;

register int offset-
regist, - int length; I
length = strlen( string ) i;
while ( ( string[ length 1 == ' ' ) && ( string( length 40= '\'

string[ length-- = 'N0'; 3
offset = 0;
while ( ( string[ offset I == ' ' ) & C string[ offset ) = ' '

string[ offset+- ] = 40';

rrcpy( string, &string[ offset I; 3
if ( strien( string ) 0

return( string C;
else

return( C;
/* nonblank */

FILE: ctimer/library/parse.c 3
" Copyright 1991
" Georgia institute of Technology
" Corrp .er Engineering Research Lavoraicry
" Author: Stepnen R. WacLtel

I
I
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include <string.h>

3 extern char *duplicate( );

char *parse( list )
register char *list;

register int length = 0;

register int brace = 0;

register char *temporary = (char *)0;

for (;;)

switch ( list[ length

case 1{':
brace++;
break;

case 1}':
brace--;
break;

if ( brace == 0
break;

length++;

if ( length != 0

list[ length I = 401;

temporary = duplicate( list + 1 );
strcpy( list, list + 1 + length );

else

if ( list[ length I != '

temporary = duplicate( list );
list[ length = 0;

return( temporary );
/ parse */

FILE: ctimer/library/printlevel.c

Copyright 1991U Georgia institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. WachtelI */

int level = 0;

void print level i( level

register int level;

if ( level 1= 0

while 1 level-- != 0 I

margin _p itff ..

,' print level "/

FULE: ctiyer/library/StaCK.C
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* Copyright 1991
" Georgia Institute cf Technology I
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

extern int level;

#define STACK 128
static struct

char *label;
} stack[ STACK 1;
static int pointer - 0; 3
int push stack( label
register char *label;

if ( pointer != STACK I
stack[ pointer ].label = label;

pointer++;
return( 1 ;

return( 0 );
} /* push-stack '/ i

int check stack( label
register char *label;

if ( pointer != 0

if ( strcmp( stack( pointer - 1 ].label, label == 0 I
return( 1 ;

return( 0 );

/* check-stack /

int pull-stack(

if ( pointer != 0 I
pointer--;

free( stack[ pointer ] label I
return( 1 )

return( 0 );
/* pull stack */ I

FILE: ctimer/library/statement.c

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel I
void statementi label
register char *label;

/ / statement 1/

FILE: ctimer/library/summary.c

I. I
I
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Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h>
#include "list.h"

extern LIST *call_list;

void summary(

print list( stdout, call-list );
}/* summary */

FILE: ctimer/library/timer.c

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel*/

I #include <stdio.h>
#include <string.h>
#include "list.h"

extern int level;

LIST *calllist = ILIST *)NULL;
char *block name;

int timer-number = 0;

void block( identifier
register char *identifier;

block name = identifier;
/* block */

I int timer( cmment)

register char -comment;

I{ if (strncmp( comment, "-LOOP-", 6 ) =0)
I return( 0 );

if (strcmp( comment, "*LOOP* PROLOGUE\n" ) =0)

label( 0
print_ level( level );
margin printf( "CALL timer prologuefl\n"

return( 1 );

if ( strcmp( comment, "*LOOP* START\n" ) 0
return( 1 );

if ( strcmp( comment, "LOOP" 5T \n" ) =
return( I );Ii strcmp( cor-rrnent, "LOGP* E 1LOGUE\n"

label( C
print level ( level
marginprLntf( "CALL tier eplue "

IretLurr' l)
I
I
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return( 0 )

I1 timer */I

void start-timer( identifier
register char *identifier;

add-list( &call _list, identifier, block-name, ±*timer number )

print Ievel( level );

margin printf( "CALL start timer(%d)\n", timer number

label( 0 );

void stop timer( identifier
register char *identifier:

print level( level )

margin printf( "CALL stop timer(%d)\n", timer number )

V stop timer */I

F'ILE: ctimer/library/type.c

"Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

extern char *merge( )

char *type( type name, optional_type_length I
register char *type name;
register char *optional type length;

if ( optional type_length !=(char *)0
return( merge( "Ms", type_name, optional type_length)

else
return ( type name

t type */

FL:ctimer/library/yyerror.c

Copyright 1991U
" eorgia Institute of Technology

" Computer Engineering Research Laboratory

Author: Stephen R. Wachtel3

*include <stdio.h>

extern int yylineno;3

void yyerror( string
register char *string;

fprintf C stderr, "1ir-~ %a, %s\n", yyiirneno, string0

exit( -1
I/* yyerror "

FIL: t!er/ibrary/yyqetc.c

Co~>pyright 1991I
3eorgla :nstln !e of Techo~nroqy
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- Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>

#include <ctype.h>

extern int yylineno;

int tab( length )
register int length;

while ( length-- 0

yyunput(

return(
} /* tab */

int yygetc( file
register FILE *file;
f

int c;
int column[ 6 ];

loop:
if c = getc( file ) ) ==\t

c tab( 6 );

if c != '\n'
return( c )

if ( ( column[ 0 1 = getc( file = '
goto abort 0;

if ( column-I ] getc( file = '
goto abort i;

if ( column[-2 getc( file = '
goto abort 2;

if ( column[-3 ) = getc( file = '

goto abort 3;
if ( ( column(-4 I getc( file = '

goto abort 4;
if ( isspace( column( 5 1 = getc( tile I

goto abort_5;

yylineno++;
goto loop;

abort 5:

if ( column[ 5 1 == '\t'
tab( 1 ;

else

yyunput( column( 5 );

if ( colurnn[ 5 1 == '\n,
yylineno++;

abort 4:
if ( column[ 4 == '

tab( 2 );
else

yyunput( column[ 4 )
if ( column[ 4 ='\n

yylinero +;

abort 3:
ir ( column[ 3 '\t'

tab( 3);
else

yyunput{ coiurrn. 3 }
if ( column[f 3 i = '\n,

yylineno +;
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abort 2:
if ( column( 2 ] == '\tI

tab( 4 )

else

yyunput( column[ 2 ] );
if ( column[ 2 1 == \n.

yylineno++;

abort 1:
if ( column[ 1 == \t

tab( 5 1;
else

yyunput( column[ 1 1 1;
if ( column[ 1 I \n'

yylineno++; }I
abort 0:

if ( column[ 0 1 ==

tab( 6 );
else

yyunput( column[ 6 1 );
if ( col.umn( 0 1 == \n)

yylineno++;

return( c );

/* yygetc */ I
FILE: ctimer/library/yywrap.c

" Copyright 1931
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

int yywrap(

return( 1 1;
}/* yywrap */

FILE: ctimer/scanner.l

/*

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

%a 10000
%e 10000
%k 10000
%n 10000
% 1 10000
%p I0000

a (aA]
b [bB]
c [cC)
d [dO]
e [E)
f [ffF

h [hH]
iI
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k [kK]I I (1L]
1II~n [nN]

p [P]

q (qQj
r [rR]
s [SS]
t [tTj
u [uU]
v [vV]

* XX]IwZZw j wW

#include "grammar.h"
extern char *yylval;

#undef YYLMAX
#define YYLMAX (256*20)

extern char *duplicate( );
extern char *hollerith( );
extern char *non blank( );
extern char *alias( );
%

^(\*cC].*\n] I
^[\ ]*[\n] {
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext );
return( COMMENT );

I\ I I

#ifdef DEBUG
ECHO;Iendi 

f /" return) '\ ' ) */;

#ifdef DEBUG
ECHO;

#endif
return( \& );I}

[\(:
#ifdef DEBUG

ECHO;
#endif

return) *\(' );

#ifdef DERUr
ECHiO;

return( '\)

I
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#ifdef DEBUG

#endi f
return('\';

[\,] [\*] ( I
#ifdef DEBUG

ECHO;
#endif

return( EXPONENTIATE );

(\+] {I

#ifdef DEBUG
ECHO;

#endif
return( '\+' );

#ifdef DEBUG
ECHO;

#endif
return( \,'

[N-] I
#ifdef DEBUG

ECHO;
#endif

return( \-'

#ifdef DEBUG
ECHO;

#endif

return('.[\I] I

#ifdef DEBUG

ECHO;

#endif

return( 'N' I
I

[N:]

#ifdef DEBUG

ECHO;
#endi fU

return( \: ;

[,\= l I
lifdef DEBUG

ECHO;
Nendif

return ( '\='

}I

*ifdef DEBUG

edECHO;I

I' returnl '\n' ) /

~I
[\tI
*ifdef DEBUG I

I
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ECHO;
#endif

/- return( '\t' ) /;

[\.}(a){n}(d} [\.]
#ifdef DEBUG

ECHO;
#endif

return( RWAND );

[\.jjelqj}[\.l II #ifdef DEBUG
ECHO;

#endif
return( RWEQ );

[\.]{e}{q){v}(\.]

#ifdef DEBUG
ECHO;

#endif
return( RWEQV );

[~\.]{f}(a}{1){s}{e} [\.] {

#ifdef DEBUG
ECHO;

#endif
return( RWFALSE ;I

[\.]{gI{e}[\.]

#ifdef DEBUG
ECHO;I #endif return( RWGE );

I)
#ifdef DEBUG

ECHO;
#endif

return( RWGT );I}

#itdef DEBUG
ECHO;

return( RWLE )i

#ifdef DEBUG
ECHO;

#endif
return( RW_LT );I}

#jfdef DEBUG
ECHO;

#endif

return( RWNE I;I)
([\.] I { } qI (v} \.

#ifdef DEBUGI ECHO;

I
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#endi if

return( RNNEQV )

[\. ] n} {o} {t}[\.J

#ifdef DEBUG

#endif
return( RNNOT )

#ifdef DEBUG
ECHO;

#endi if
return( RNOR );

#ifdef DEBUGI
ECHO;

#edfreturn( RNTRUE );

(b{a){c)iiki){n})()cje
*ifdef DEBUG

ECHO;

#endifI

(bi (a) (ojc) k)[ sl(p 1 a) (t) ( I

ECHO;
#endiif

return( RWBACKPAE III
(b)(1o)(I{)\ ( (a (tI (a
#ifdef DEBUG

ECHO;I
#endi f

return( RN_BLCAAL

(I Ia(r(~,(t~jr
#ifdef DEBUG

ECHO;
#endiif

return( RNCAL I;

#ifdef DEBUG
ECHO;I

#endi f
return,' RNCHARACER;

#iifdeif DEBUG
ECHO;

#endjif
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I return( RN COMMON )

(c) {m) (p)11{e} x)I #iifdeif DEBUG
#endi f

return( RWCOMPLEX 1

(cjio() }(t) i) (ni (u)) f
#ifdef DEBUG

ECHO;
#endi f

.return( RWCONTTNUE 1

(dl (a) C) (a)

#ifdef DEBUG
ECHO;

#endif
return( RWDATA 1

#ifdef DEBUG
ECHO;I #endif return( RNDIMENSION I

I (d) (o)
#ifdef DEBUG

ECHO;
#endiif

return( RW_DO 1

(d) (a)(u}(b){1}(e} [\ 1*(P}(r}{e}(c} (i}(s) ii) {o}n)
#i fdef DEBUG

ECHO;

#ndi if return( RWDOUBLE_PRECISION ~

*ifdet DEBUG
ECHO;

#endiif
return( RWELSE

Iei~s e[ _~i(f

#iifdef DEBUG
ediECHO;

return) RWELSE IP )

(e)(n}(dl f
*iifdeif DEBUG

ECHO;
#endiif

return( RW END

(ejin)'d1[\'Ifiliff

#endjif
return( RW__END_:F
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{e} {n} d) C f i})fe fe
#ifdef DEBUG

ECHO;

#edfreturn( RWENDFILE C

te) (n) {t) Cr) yj
#ifdef DEBUG

ECHO;
#endif

return( RWENTRY C

{e) Cq) Cu) Ci){vl) ) )e) {n) Cc) {e)I
#ifdef DEBUG

ECHO;
#endifI

return( RWEQUIVALENCE C

{e) Cx) t) {e} rj{n) Cajlji f
#ifdef DEBUG

ECHO;
#endif

return(C RWEXTERNAL C

#ifdef DEBUG
ECHO;I

yylval -duplicate( yytext C
return(C RWFORMAT C

C f) Cu) {n) Cc) t) Ci) a) n}
#ifoet DEB~UG

ECHO;

#edfreturn(C RWFUNCTION )

#ifdoC[ DEBUGo)
ECHO;

#endjif
return( RWGOTO C

#jfdef DEBUG
ECHO;

#endi fI
return( RWIF C

Oifdef DEBUG
ECHO;

#endi if
return( RW_IMPLICIT C

Ii) CnC c) Cl) CuC(d)(e)
#ifdeif DEBUG

ECHO;I

return( RNINCLUDE C
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#ifdef DEBUG
ECHO;

#endif
return( RNINQUIRE 1

{i) (nI(tI (el g(g{e) )rl f
#ifdef DEBUG

ECHO;
# end iif

return) RNINTEGER

{i) {n){t(t{rl) (n){s) (ilIcj
#ifdef DEBUG

ECHO;
#endit

return( RNINTRINSIC I

#ifdef DEBUG
ECHO;

#endi f
return( RNLOGICAL I

fn} (a) (i) {e)(1) (i)(s) )t)
#ifdef DEBUG

ECHO;
#endi if

return( RNNAMELIST I

(a) (pj(e)(nj
#ifdef DEBUG

ECHO;
#endif

return( RNOPEN I

(p)(a))rlfIa) ml (el{t )(e) { i f
#ifdef DEBUG

ECHO;
#endi f

return( RW PARAMETER I

)(a)u({sIfe) I
#iifdef DEBUG

ECHO;
#endiif

return( RNPAUSE 1

#ifdef DEBUG
ECHO;

#endi f
return) RNPRINT I

(pl 1rI ()( q rI(a) (ml
#ifdef DEBUG

ECHO;
*eridiif

return( RN PROGRAM I
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{r){e}{a}{d} I

#ifdef DEBUG
ECHO;

#endif
return( RW READ );

(r}{e){a}{l}
#ifdef DEBUG

ECHO;

#endif
return( RWREAL );

{r}{e}{t} {u {r}{n} j
#ifdef DEBUG

ECHO;
*en'dif return( RWRETURN 

);

}I
{r}e )(w}{i)(n){d} {
#ifdef DEBUG

ECHO;
#endi f

return( RWREWIND I;

(s}(a){v (e}
#ifdef DEBUG

ECHO;
endi f return( RWSAVE );

}U
{s{t}{o}(p {i
#ifdef DEBUG

ECHO;
#endi if

return( RW STOP ; }I
(s}{(u)(b} (rI (o1 u}{tI{i( {n}le}

*ifdef DEBUG

ECHO;
#endif

return( RWSUBROUTINE 1;

#ifdef DEBUG
ECHO;

#endi f
return( RWTHEN I ;

itlfo) I
#ifdef DEBUG

ECHO;
#endif

return( RWTO I;

#Itdef DEUUG
e C HO;

#e }ii I
ret>rn) ~:7B
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#iifdef DEBUG
ECHO;

#endiifI return) RWUNDEFTNED

%a-zA-Z] [ a-zA--ZO-9]*
#ifdef DEBfUG

ECHO;
#endif

yylval = duplicate) alias( yytext ))
return( IDENTIFIER )

^[0-9 ](0-9 ][0-9 [[0-9 [[0-9 [f\j t
:ifdef DEBUG

ECHO;
#ndif

yylval =duplicate) non-blank) yytext )

return ( LABEL 1

E0-91+1
[0-91+/\.[a-zA-ZI+\.
#ifdef DEBUG

ECHO;

4edfyylval = duplicate( yytext )
return) INTEGER );

[0-91 *\* [0-9] + )(eE[ [\-*\-] ?[0-9]t)? I
[0-9 + ([eEl (\+\-] ?[0-9] +1?
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext )
return) REAL )

[0-9] +\. [0-9] ( EdDI (\+\-] ?[0-91+)?

[0-9] + )[dD] [\+\-] ? [0-9] +) ?
#ifdef DEBUG

ECHO;
#endi f

yylval duplicate) yytext )

return) DOUBLE_PRECISION )

#i fdef DEBUG

ECHO;
#endiif

yytext[ 0 1=
yytext[ strien) yytext)-1
yylval =duplicate( yytext 1I return) STRING )

[0-9]+[hH]
#iifdeif DEBUG

ECHO;
#endiif

yylval = duplicate'( hollerith) yytext, \ )

return) HOLLERITH )

FILE: ctim~er/statement/Makefile
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# Copyrigh-, 1191
# Georgia Ins-*Lute of Technology
# Computer Engineering Research Laborat-ory

# Author: Stephen R. Wachtel

CC = cc -g

INCLUDE = ./includeI

LIBRARY = statement.a

OBJECTS =I

arithmetic if staternent.o
assign statement.o \
assigned_go_to_statement.o
assignment_statement.o \

backspace_statement.o \I
block iftastatement.o \

call statement.o\
close-statement.o\
comment-statement.o
common-statement.o\I
computed_go_to_atatement.o

continue-statement.o\
data-staternent.o \
declaration-statement.oN

dimension-statement.o\I
elso i statement.o \
else-ifstatement.oN
end ifstatement.o \

end-ifstatement.o\I
entrystatement.o \
equivlencstatement.o
extrn_satement.o \

forma stsatentN
implicit-statement.o
include statement.o \
iuncuie statement.o

intrinic statement.o\I
inmetstatement.o\
opuen_statement.oN
parameter statement.o\
prit i statement.o
pauelistEatement.o
opora staement.o \
pre-statement.o
rauetunstatement.o
prind statement.o
srave statement.o U
stop statement.o N
seurnstatement.o N
ueconditoa ot statement.o\

write-statement.o

$ (LIBRARY) - $ (OBJECTS)
rm -f $(L.IBRARY)
ar cry $(LIBRARY) $(OBJECTS)

ranlib $(LIBRARY)

.SUFFIXES: .c .o

$ (CC) -c $ (CFLAGS) $<I

clean:
rm -f $(LIBRARY) $(OBJECTS)

F'ILE: ctimer/statement/arithret~c__l'_sta,-emerir.c
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" Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

-/

extern int level;

extern char *list( );

void arithmeticif statement( expression, label list
register char *expression;
register char *label list:

print level( level
margin_*rintf( "IF (%s) %s\n", expression, list( label-list, ", " )

/* arithmetic if statement */

FILE: ctimerstatement/assignstatement.c

" Copyright 1991
" Georgia Institute of Technology
" Computer EnTineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;

void assign statement( label, identifier
register char *label;
register char *identifier;I print-level( level );

margin printf( "ASSIGN %s TO %s\r", label, identifier
} / assignstatement */

FILE: ctimer/statement/assigned go to statement.c

" Copyright 1991
" Georgia Institute of Technology
Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

-/

extern int level;
extern char *list( );

void assignedgotostatement( identifier, optionallabel list
rejister char *identifier;- -
register char *optionallabel_list;

if ( optional_label list != 0

print level( level );
marginprintf( "GO TO %s, (%s)\n", identifier, list( optional label list,

else

print-level( level );
margin printf( "GO TO %s\n", identifier

S/* assignedgo rostatenent /

FILE: ctimer/statement/assignent statement'.cI
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" Copyriqht 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

extern int level;

void assignment statement( variable, expression I
re'ister char *variable;
register char *expression;

print-level( level ); I
margin printf( "%s = %s\n", variable, expression );

/* assignment_statement -/

FITE: ctimer/statement/backspacestatement.c 3
/-
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

extern int level;
extern char *list( );

void backspace statement( control list
register char 1controllist;

print level( level );
marginprintf( "BACKSPACE (%s)\n", list( control list, ", " ) );

/* backspace_statement */ i

FILE: ctimer/statement/block datastatement.c

* Copyright 1991

Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*/

extern int level;

void block-datastatement( identifier ) I
register char *identifier;

print level( level ;
marginprintf( "BLOCK DATA %s\n", identifier );

/* block datastatement */

FILE: ctimer/statement/block if statement.c 3
/*
" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Reseprch Laboratory
* Author: Stephen R. Wachtel

extern int level; 3
void block if statement( expression I

I
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register char *expression;

print level( level
marcgin_printf( "IF (%s) THEN\n", expression ;

!eve'++;
}/* blockif-statement *

FILE: ctimer/statement/call statement.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;

extern char *list( );

void call-statement( identifier, optional actualargument_list
register char *iH-tifier;
register char *optional_actual_argumentlist;

start-timer( identifier );

if ( optional actualargumentlist != 0

printlevel( level );

margin printf( "CALL %s(%s)\n", identifier, list( optionalactualargument _ist,

else

printlevel( level );
marginprintf( "CALL %s)\n", identifier

stop timer( identifier );
1 call _statement */

FILE: ctimer/statement/close statement.c

/-

Copyright 1991I Georgia Institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

-/

extern int level;
extern char *list(

void close ziatement( control list

register char *controllist;

print level( level );
margin printf( "CLOSE (%s)\n", list( control list, " ' )

/ close statement */

FILE: ctimer/statement/comment statement.c

" Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

void comment statement( string
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register char *string;

marginprintf( "%s", string I
} /* commentstatement */

FILE: ctimer/statement/commonstatement.c 3
/*
" Copyright 1991
" Georgia Institute of Technology I
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*/

extern int level; I
extern char 'parse( I;
extern char *list( );

void common-statement( optional_common_nane, common llst
register char *optionalcommon_name;
register char *commonlist;

register char *common;
register char *identifier;
register char *optional_subscript list;

print level( level );

marginprintf "COMMON " );

if ( optional common name 0 I
marginprintf( "Ts/ ", optional comm-:_name );

while ( common = parse( commonlist )

identifier = parse( common );
optionalsubscriptlist = parse( common );

marginprintf( "%s", identifier );
if ( optional_subscriptlist !=0

marginprintf( "(%s)", list( optional_subscript list, ", " )

if ( strlen( common list = 0
marginprintf( ", "; 5

marginprintf( "\n" );

/* common statement "/

I"I
FILE: ctimer/statement/computed_go to statement.cI

* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

" I
extern int level;
extern char *list( );

void computed_goto_ statement( labellist, expression ) 3
-egister * "label list;
-egister char "expression;

print level( level );
margin printf( "GO TO (%s), %s\n", list( label list, ", ", expression ); I
* computed_gotostatement */

FILE: ctimer/statement/continue-statement.c 5
/"

I
I
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* Copyright 1991
*Georgia Institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

extern int level;

void continue_statement(

print level( level );
marginprintf( "CONTINUE\n"

} /* continue statement */

FILE: ctimer/statement/data statement.c

Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;
extern char *parse( );
extern char *list( );

void data statement( data list
register char *datalist;

register char *data;
register char *variable list;

register char *constant-list;

print-level( level );
margin printf( "DATA " );

while ( data = parse( aata list

variable list = parse( data );
constant list = parse( data );

margin printf( "%s /%s/", list( variable list, ", ), list( constant list,);

if ( strlen data list = 0
marginprintf ","

marginprintf( "\n" );
/* datastatement /

FILE: ctimer/statement/declaration statement.c

" Copyright 1991

* Georgia Institute of Technology
Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel
*/

extern int level;
extern char *parse( );
extern char *list( );

void declarationstatement( type, declaration list
register char *type;
register char *declaration-list;

register char *declaration;

register char *identifier;
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register char *optionals'-"crip0iist; 3
print level( level );

rarginprintf( "%s type );

while ( declaration = parse( declaration_list

identifier = parse( declaration ); I
optional_subscriptlist = parse( declaration );

marginprintf( "%s", identifier );
if ( ootional_subscriptlist !=0

marginprintf( "(%s)", list( option.lsubscript list,

if ( strlen( declaration list ) 0
marginprintf( 3

marginprintf( "\n" );

/* declarationstatement 'I

FILE: ctimer/statement/dimensionstatement.c 3
" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

extern int level;
extern char *parse( );
extern char *list( );

void dimension statement( dimension list )
register char 'dimension_list;

register char *dimension;
register char *identifier; I
registe char *subscriptlist;

print level' level );

marginprintf( "DIMENSION ";

while ( dimension = parse( dimensioo list I
identifier = parse( dimension );
subscriptlist = parse( dimension ); I
marginprintf( "%s(%s)", identifier, list( subscript List, ", "

if ( strlen( dimension list ) 0
marginprintf( ", );

I
marginprintf( "\n" );

/* dimension statement */

FILE: ctimer/statement/dostatement.c I
/*
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;
extern char *list( );

void do statement( label, identifier, expression list ) 5
register char *label;
register char *identifier; I

I
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push_ stack( label

print _evel( level ),
marginprintf( "DO %s %s - %s\n", label, identifier, list( exoression ost,

level++;
/ do-statement '/

FILE: ctimer/statement/elseif statement.c

Copyright 1991
S eorgia institute of Technology

Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

extern int level;

void else if statement( expression
register haT -expression;

level--;

print level( level );
marginprintf( "ELSE IF (%s) THEN\n", empression

level++;
/ else if statement '/

FILE: ctimer/statement/else-statement.c

" Copyright 1991

* Georgia Institute of Technology
Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

extern int level;

void else_ statement(

print level( level
marginprintf( "ELSE\n"

level+t;
} / else statement 'I

FILE: ctimer/statement/end if statement.c

I Copyright 1991
Georgia Institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

extern int level;

void end if statement(

level--;

print level( level
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:argln printf ( "ENr- , E, "
/- end if staterent */ I

FILE: ctimrer/staternent/eno statementc L

/.

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laooratory
" Author: Stephen R. Wachtel

extern int level; 3
void end statement(

print level( level
margin printf( "END\n" U

/* end s-tatemnent /

F-LE: ctimer/statement/endfile statement.c 3
/-
" Copyright 1991
" Georgia Institute of Technoly ;y
" Computer Engineering Research Laboratory

:/Author: Stephen R. Wachtel

extern int level;
extern char *list( );

void en.-ile statement( control list
register char *controllist;

print level( level );
marginprintf( "ENDFILE (%s)\n", list( control-list, , I

/* endfile statement */

FILE: ctimer/starement/entrystatement.c

Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;
extern char *list(

void entry statement( identifier, optionalformalargunentlist ) i
register char *identifer;
register char -optional_formal_argunent _list;

if ( optional _ formal _argument list 1= C(U
print level ( level
narginprintf( "ENTRY %s(%s)\n", dertifser, list( I

else

print lveol ievel ;
marqin-printf( "ENTRY %s(\n", identifier

/" en-ys .,e-ent .'

I
I
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Copyright 1991
* Ceoria institute of Teuhnoloqy
* Computer Engineering Researcn Laouraoory
* Author: Stephen R. Wachtel
'/

exnern int level;
extern char -parse( 1;
extern char *list( );

=oLa eq:va.lence statement ( e'O'a" .?ne "ot
register char *equlvaLence "ist;

register char 'variable list;

print level( level );
marginprintf( "EQUIVALENCE

while ( variable list = parse( equivalence list

margin_printf( "(%s)", list( variable-list, "

if ( strlen( equivalence list ) 0
marginprintf( ', " F;

margin printf( "\n" ;
/* equivalence statemant /

FILE: ctimer/statement/external statement.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel
-/

extern int level;
extern char *Listf );

void external statement ( externalvst
regoster cnar "external list;

print level level
margon_printf( "EXTERNAL %sn", list ( externa lIst, ",

/* external statement */

FILE: ctimer/statement/format sta
t
ement.o

" Copyright 1991
* Georgia Institute of Technology

* Computer Engineering Research Lanoratory
* Author: Sepe. R. Wachtel

extern int level;

void format statement( format
reqistet char *foVat;

formatjc IT- ';

format: "
format: '9';
formatl '
format '4 'A':
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ma rq3'nprt n't( "%s nfr.

Copy righ-'t 19 91U

Georgia Instttteo Tcno
Ccn;er Engineering Researon ancrator

Au r'or: Stephen R. WaohoeL

z; .ef -veu
ext-e'n cnr *~-4

votd '' dnsaeet npt--onal type, ioentifi-er,op nlfra ar>tU
re gster c-aa ptzanaltye
req4 s er -a *identifie

req s er c.a' pinlfra agmnr:

printlevel. ( levelI
if oco nal _type 1=

margin printf( "%s otoa yeC

if (opttna -_farinal argum-,ent_ lst

margin pr nt f C ENCTICN %s(%) 'n oetfer, S*

/*functian-statement */

Fr1LE: c ttime r/ stat eme rtnt/Iitt st at e-enrt c

Copyight1991I
Georgia Institute of Technology

*Computer Engineering Research Laborat.ory
Author: Stephen P.Wachtel

extern 4nt leve_;
extern onar *.4s-C ;

voci -i.- mpl itt st' at e 7e nt ty pe, 1np. tc .:s-t
reg-ster chnar t"yoe;

arnt eela lee

m,,argin arntf ":IMPLICIT %s!is-tp, t(talotts, '

/* imalicit statement

* o ctmer sttemnt/ncluae-statem.ent .o

*Copyright! 1391
Georgia ins-ttute of TechnologqyI

*Cconuter 7cnalneerrnj Researoh. :aaorat7ry

Author: Stephen P.Wohe

extern tnt .ev(e,

'j: -d inoloAe staIenentmea

regi ster ohar *flea; I
art nt- eve'. lt
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/" include statement */

I FILE: ctimer/statement/inquire statement.c

* Copyright 1991

Georgia In:;titute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel*/

3 extern int level;

void inquirestatement( control list
register char *control-list;I{

print level( level );
margin printf( "INQUIRE (%s)\n", list( control-list, ",

/* inquirestatement */

3FILE: ctimer/statement/intrinsicstatement.c
" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;
extern char *list( );

void intrinsic statement( intrinsic list

register char *intrinsic-list;

print level( level );
margin_printf( "INTRINSIC %s\n", list( intrinsic list, ", )I /* intrinsic-statement */

FILE: ctimer/statement/logicalif_statement.c

" Copyright 1991
" Georgia Institute of Technology
Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

3 extern int level;

void logicalifstatement(

level--;
label( 0

print level( level );
margin-printf( "END iF\n" );3 } /* logical if statement */

void if expression( expression
register char *expression;

print level( level
margin_printf( "IF (%L) THEN\n", expression

level+ ;
label( 0

U
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} /" if expression '/ I

FILE: ctimer/statement/namelist-stateme'r.c

Copyright 1991
Georgia Institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

extern int level;

extern char *list( );

void namelist statement( namelist name, namelist list
register char 'namelist name;
register char *namelist-list;

print level( level );
margin_printf( "NAMELIST /%s/ %s\n", namelist name, list( namelist list, ", ) );

/ namelist-statement */

FILE: ctimer/statement/openstatement.c

'"
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

extern int level;

extern char *list( );

void openstatement( control list ) 3
register char 'control-list;

print level( level );
marginprintf( "OPEN (%s)\n", list( control list, ", )

/ openstatemenc / I
FILE: ctimer/statement/parameter_statement.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;
extern char *parse( ); I
void parameterstatement( parameterlist
register char 'parameterlist;

register char *parameter;
register char *identifier;
register char *expression;

print level( level );
margin printf( "PARAMETER "

while ( parameter = parse( parameter_ ist

identifier = parse( parameter );
expr-ession = parse( parameter );

marginprintf( "%s = %s", identifier, expression I
I
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if ( strlen( parameter_ list ) =
margin printf("

margin printf ( ")\n"* );

/ parameterstatement */

FILE: ctimer/statement/pausestatement.c

/*

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;

void pause statement( optional expression
register char *optionalexpression;

if ( optional_expression != 0

print _level( level );
margin printf( "PAUSE %s\n", optionalexpression );

else

print level( level);
marginprintf( "PAUSE\n" );

}/* pause_statement *

FILE: ctimer/statement/printstatement.c

/.
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;
extern char *list( );

void print statement( control-list, optional io list
register char *control list;
register char *optionaifio list;

if ( optional _io list 0

o aprint level( level );
marginprietf( "PRINT (%s) %s\n", list( control-list, ", " ), list(

optional io list,",");

else

printlevel( level );
marginprintf( "PRINT (%s)\n", list( control list, ",

/* print statement */

m FILE: ctimer/statement/program statement.c

copyright 1991I Georgia Institute of Technology
Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

m -/
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extern int level; 1
void program statement( identifier
register char *identifier;

marginprintf( "PROGRAM %s\n", identifier

/* program_statement */ 3
FILE: ctimer/statement/readstatement.c

* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;
extern char *list( ); 3
void read statement( control-list, optional io list
register char *control-list;
register char *optional io list;

if ( optionalio list 0 )i
printlevel( level );
margin_ printf( "READ (%s) %s\n", list( control list, ", 

" ), list(
optional io list, "," ) );

else

printlevel( level );
margin_printf( "READ (%s)\n", list( controllist, ", " ) );

/* read statement */

FILE: ctimer/statement/returnstatement.c 3
/*
" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory I
* Author: Stephen R. Wachtel

extern int level; 3
void return statement( expression
register char *expression;

if ( expression =0 

print level( level );
marginprintf( "RETURN %s\n", expression );

else

print level( level );
marginprintf( "RETURN\n" );

/* return-statement */

FILE: ctimer/statement/rewindstatement.c

/*
* Copyright 1991

I
I
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I* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;
extern char *list( );

void rewind statement( control list

register char *control-list;

print level( level );
marginprintf( "REWIND (%s)\n", list( control list, ", " )

} /* rewind statement */

FILE: ctimer/statement/save statement.c

" Copyright 1991
" Georgia Institute of Technology

"Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

extern int level;
extern char *list( );I
void save statement( save list
register char *savelist;

print level( level );
marginprintf( "SAVE %s\n", list( savelist, ", " );

} /* savestatement */

FILE: ctimer/statement/stopstatement.c

/ Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;

void stopstatement( optionalexpression
register char 'optional expression;

if ( optional_expression != 0)
print_level( level );

marginprintf( "STOP %s\n", optional expression );

else

print-level( level );
marginprintf( "STOP\n" );

/* stopstatement '/

FILE: ctimet/statement/subroutine statement.c

/*
* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. WachtelI'

I
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extern int level; 3
extern char *list( );

void subroutine statement( identifier, optional formal argument list
register char *identifier; -
register char *optional_formalargument list;

if ( optional_formalargumentlist != 0

print level( level I;

marginprintf( "SUBROUTINE %s(%s)\n", identifier, list(
optional_formalargumentlist, ",

else

printlevel( level I
margin_printf( "SUBROUTINE %s()\n", identifier 1;

/* subroutine_statement */ 3
FILE: ctimer/statement/uincondi-tional go to statement.c

" Copyright 1991
Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

extern int level;

void unconditional go tostatement( label ) 3
register char *label;

print-level( level );
marginprintf( "GO TO %s\n", label );

S/* unconditionalgotostatement */

FILE: ctimer/statement/write statement.c

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory* Author: Stephen R. Wachtel

extern int level;
extern char *list( I; I
void write statement( controllist, optional io list
register char *control list; m
register char *optional io list;

if ( optional _io list 0 )

f
print_level( level );
marginprintf( "WRITE %s) %s\n", list( control-list, ", " ), list(IIoptional io list, ", " ) );

else

print_level( level );
margin_printf( "WRITE (9s)\n", listl control list, ", " ) I;

I /* write statement */ I
I
l
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FILE: declare/Makefile

# Copyright 1991
#Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

default: declare

CC = cc -g
INCLUDE = includeICFLAGS --IS(INCLUDE)
LIBRARY = staternent/statement.a library/library.a

OBJECTS =\

$ (INCLUDE) /grammar.h\

*scanner.[col
yytrace.[co]
y.output

PROGRAMS =\
*declare

grammxar-c: rmay
yacc -dv grammar.y
my y.tab.h S(INCLUDE)/gramxar.h
my y.tab.c grammar.cI scanner.c: scanner.l
lex -Vt scanner.1 I sed Is/getc/yygetc/' >scanner.c

scanner-o: scanner.c $(INCLUDE) /gramnmar. hI$ (CC) $ (CFLAGS) -c scanner.c

grammar.o: gramrnar.c
$(CC) $(CFLAGS) -c gramnmar.cIdeclare: grammar.o scanner.o $(LIBRARY)
$(CC) -o declare gramrnar.o scanner.o $(LIBRARY)

sgrarnrar.c:grammar.c yytoken.awk

awk -f yytoken.awk <grarnmar.c >sgramnmar.c

sgrammar.o: sgrammar.c

S(CC) S(CFLAGS) -c sgramrnar.c

sdeclare: sgrammar.o scanner.o $(LIBRARY)
$(CC) -o sdeclare sgrammar.o scanner.o $(LIBRARY)

dscanner.c: scanner.c

cp scanner.c dscanner.c

dscanner ,o:dscanner.c $(INCLUDE)/grarnmar.h

$ (CC) $ (CFLAGS) -DDEBU' -c dscanner.c

ddeclare: gramrar.o dscanner.o $(LIBRARY)
$(CC ) -o ddeclare grammar.o dscanner.o $(LIBRARY)

tgramrnar.c: grammar.c

sed 's/yystack:/& yytrace(yystate);/' <gramnrar.c >tgramrnar.c

tgrammar.o: tgramrsar.c
$(CC) $(CFLAGS) -c tgrarnmar.c
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tdeclare: tgrammar.o scanner.o yytrace.o $(LIBRARY)
$(CC) -o tdeciare tgrammar.o scanner.o yytrace.o $(LIBRARY)

yytrace.c: grammar.c yytrace.awk
awk -t yytrace.awk <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrac2.c

clean: I
cd statement; make clean
cd library; make clean
rm -f $ (PROGRAMS) $(OBJECTS)

FILE: declare/grammar.y I
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

/*

t FORTRAN 77

%token RW AND
%token RW-ASSIGN
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RW-CALL -%token RW-CHARACTER
%token RW-CLOSE
%token RW-COMMON
%token RW-COMPLEX
%token RW-CONTINUE%token RW-DATA
%token RW-DIMENSION
%token RW-DO
%token RW-DOUBLEPRECISION
%token RW-ELSE -
%token RW-ELSEIF
%token RW-END
%token RW-END IF
%token RW-ENDFILE
%token RW-ENTRY
%token RW-EQ
%token RW EQUIVALENCE
%token RWEQV
%token RW EXTERNAL
%token RW-FALSE
*token RW-FORMAT
%token RW-FUNCTION
%token RW-GE
%token RW-GOTO
%token RWGT
%token RW-IF
%token RW-IMPLICIT
%token RW-INCLUDE
%token RWINQUIRE
%token RW INTEGER
%token RW-INTRINSTC%token RW-LE
%token RW-LOGCAL
%token RW-LT
%token RW-NAMELIST
%token RW-NE%token RW-NEQV

%token RW NOT
%token RW-OPEN
%token RW-OR
%token RW-PARAMETER
%token RW-PAUSE

%token RW PRINT

I
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%token RW PROGRAM
%token RW-READ
%token RWREAL
%token RW-RETURN
%token RW-REWIND
%token RW-SAVE
%token RW-STOP

%token RW-SUBROUTINE
%token RW-THEN
%token RW-TO
%token RW-TRUE
%token RW-WRITE
%token RW-UNDEFINED

%token COMMENT

%token CONCATENATE
%token DOUBLE PRECISICN
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REALI %token STRING

%left 1,1
%nonassoc 1:'
%riO r '='
%left RW EQV RWNEQV
%left RW OR
%left RW-AND
%left RW NOT
%nonassoc RW EQ RWNE RW LT RW LE RW GT RW _-
%left CONCATENATE . . . . .
%left '+' '-
%left '
%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

#include "list.h"

#include "attribute.h"

extern POINTER duplicate( );
extern POINTER list( );
extern POINTER merge(
extern LIUINTER type( );
%

program:
optional_statement list

summary( );

I optional statement list:
P NULL /

Istatementlist
statement list:

statement

statementlist statement
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statement:
comment statement

label unlabeled statement

comment statement:
COMMENT

label: I
LABEL

unlabeled-statement: I
include-statement

program_statement

block-data-statement

finncti- statement

subroutine statement

entry_statement

endstatement

specification_statement

executable statement

format-statement

include statement:

RWINCLUDE characterconstant

program statement:
RW_PROGRAM program identifier

programstatement( $2 );

programidentifier: I
IDENTIFIER

$$ = $1; }I

block data statement:
-- W-BLOCKDATA blockdataidentifier{I

block-datastatement( $2 I;; I
block-data-identifier:

TDFNTTTER

SS = $1; }I

function statement:
RW FUNCTION function identifier optional formal argument list

function-statement( 0, $2, $3 ); I
I
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type RN_FUNCTION function-identifier opti.onai formal argument_ list

function_ statement( n$, $3, $4

function-identifier:
IDENTIFIER

subrotine)aieit: subroutine-identifier

surot _estatement( $2, 0 C

RNSUBROUTINE subroutine-identifier optional formal_argument list

s ubroutine-statement C $2, $3 C

subroutine identifier:
IDENTIFIER

$$ = $1;

ent ry~statement:

RWENTRY entry identifier

RW-dENTRY entry identifier optional formal argument list

entry_identifier:
IDENTIFIER

$$ = $1;

optional formal_argument liot:

'W formal argument list '

$$ =$2

formal argument _list:
formal argument

$= merge( "{%si", $1 C

formal argument list I' formal argument

$$ = merge( "%sf%sj". $1, $3 C

formal _argument:

IDENTIFIER
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$$ = $1;

formalargument_alternatereturn

}I

formalargument alternate-return: 3
$$ = duplicate( "*"

end statement:
RW_END

end statement( )

specificationstatement: I
external statement

intrinsicstatement

parameterstatement

dimension statement

declarationstatement I

save statement

commonstatement

equivalencestatement

implicit-statement

datastatement

namelist statement

external statement: I
RW EXTERNAL external list

external list: I
external

$$ = merge( "{%s}", $1 );

external list 1,1 external

$$ = merge( "%s{%sj", Si, $3 );

external:
IDENTIFIER

$$ = $1;

intrinsic statemnent: I
RW INTRINSIC intrinsic list

I
I
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int rinsi c

$$ merge( '%s} $1;

intrinsic list intrinsic

S$ = mergeC "%s{i%si' $1, $3

int rinstc:

parameter statemnent:
RWPARAMETER I'parameter 1 1*st

parameter statement ( $3

par-ameter .st-:
parameter

5$=merge( "{%sV', $1

parameter_'List 1, parameter

S$ = merge( "%s{%s}', $1. $3

parameter:
ICENIVIE ='expression

$5= ergeC S{siW. , $3

dirrens ion statemrent,:
RW DIMENS7ON cimrens-on .1,s0

dimens~on statement( $2

dimersionI List:
dimension

S$ = mergec( "its?" 1I

dimension- ijs,, , di-ensio

S$ - merqe ( "%s;%s. S1, $3

dime n son:
IDENTIFIE 'R '('st;script : s'

$S =meroe( %> ",s s
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subscript list:
subscript

$$ = merge( "(%s ", $1 )

subscript list ',' subscript

$$ = merge( "%s %s" $, 53

}I
subscript:

upperbound

ss I
lowerbound : upper-bound, I

$$ = merge( "%s:%s", $1, $3

lower-bound:
expression

$5 = $1;

upperbound:
lower bound

$5 = Si;:

upper_boundadjustable

upperbound -adjustable: I
S$ = duplicate(

declaration statement:
type declarationlist

declaration statement( $1, $2 $

declaration list: I
declaration

SS merge( "{%s.", S, );

declaration list , declaration

merqe( %s{%s}" , $3 );

,.ec a ra' cOr:

$ = mergei "%s}", $S );

I
I
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IDENTIFIER '(' subscript list S)

$$ = merge( "$%s}1%s}" , $3

type:
typename optionaltypelength

$$ = type( $1, $2 );

I typename:
RWCHARACTER

$$ = duplicatei "CHARACTER" );

RWCOMPLEX

$$ = duplicate( "COMPLEX" );I}
RWDOUBLEPRECISION

$ = duplicate( "DOUBLE_PRECISION" );

U ~ ~~~RW_INTEGER "NEE"I

U RW_LOGICAL

$$ = duplicate( "LOGICAL"
I

RW_REAL

i

$$ = duplicate( "REAL" ;
i

RW_UNDEFINED

$$ = duplicate( "UNDEFINED" ;

II

optional type length:
F~ NULL -/

type-length

II

RW INTEGER

$$ = $2;

o type_length adjustable

$$ = $2;

type lengthadjustable:

I(
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$$ = duplicate( "()" );

save statement: I
RWSAVE optional savelist

optional save list: i
= 0; 3

save-list:
save

$$ = merge( "{%s}", $I );

save list ',1 save

$$ = merge( "%s{%s}", $i, $3 );

}I
save:

IDENTIFIER

$$ = $1;

commonname

$5 = S1;

commonstatement:
RWCOMMON optional _common name common variable list

commonstatement( $2, $3 );

; I
optional common name:

F* NULL--/

= 0;

IIcommonnname

common name:I

/ optional identifier '1'

$$ = $2;

optional identifier: I
I
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I /* NULL /

$$ = 0;

IDENTIFIER

SS = $1;

!I}
common variable list:

ocommon variable

II -
$$ = merge( 1{%s)", $1 );

common variable list ', common variaole

$$ = merge( "%s{%s}", $1, $3

commonqvariable:I IDENTIFIER

$$ = merge( "{%s}", $1 );

II
IDENTIFIER '1 subscriptlist ' i

$$ = merge( "{%s}{%s}", $1, $3

equivalence statement:
RW_EQUIVALENCE equivalence list

Sequivalence_statement $2 );

equivalence list:

equivalence

$$ = merge( "{%s}", $1 ;

equivalence_list equivalence

$$ = merge( "%s{%s}", $1, $3 );

equivalence:
' (I' equivalence_variable list ')'

I $$ = $2;

i equivalence variable list:

--- equivalence_variable

-- $$ = merqe( "I%s}", $1 );

-- equivalence_variable list ','equivalence variable

-- $$ = merge( "%s{%s}", $1, $3 );

U}
-- equivalence variable:

I



I
120 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2

IDENTIFIER

$$ = merge( "{%s}", $I 

IDENTIFIER ' ( subscriptlist )

$$ = merge( "(%s}{%s}", $1, $3 );

implicit statement: I
RWIMPLICIT type '(' implicit list )

implicitstatement( $2, $4 ) 3
implicit list:

implicit

$$ = merge( "{%s)", $1 );

implicit-list , implicit

$$ = merge( "%s{%s)", $1, $3 );

}I
implicit:

IDENTIFIER

$$ = mergel "{%s)", $1;}I
IDENTIFIER '- IDENTIFIER

5$ = merge( "f%s){%s1", $1, $3 );)I

namelist statement:
RWNAMELIST namelist-name namelist-list

namelist-name:
s/, IDENTIFIER '/I

$$ = $2;

}I
namelist list:

namelist

$5 = merge( "1%s)}, $1;II
namelist list ',' namelist

$$ = merge( "%sIs)", $1, $3 );)I

namelist:
IDENTIFIER

$$ = $1;

data statement: I
I
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RWDATA data list

data-statement( $2

data list:
data

I $$ = merge( {%s) 1, $1 )

data list optionalcomma data

$$ = merge( "%s(%s}", $1, $3 );

I data: data variable 1/' data constant list '/

$$ = merge( "{%s)(%s}", $1, $3 );

data variable:
variable

$$ = $1;

Ii data_implied do list

$$ = $1;

dataimplied do list:
datavariable ',' IDENTIFIER expression_list I)'

add list( 0, $4, 0, 0, IMPLICIT I LOCAL I VARIABLE )->number++;
$$ = $2;I}

data-constant list:
data-constant

$$ - merge( "{%s}", $i1)

dataconstantIlist 1,' dataconstant
$ = merge( "%s:%s:", $1, $3 );

I
data-constant:

data initialization

$$ = Sl;I)
IDENTIFIER '1* data initialization

$S = merge( "%s *%s", $I, $3 );I)
INfEGER '*' data initialization

$$ = merge( "%s * %s", $1, $3 I:I)
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data-initialization:
IDENTIFIER

$$ = $1;

character-constantI

$$ = $1;

loeical_constantU

$$ = $1;

signed_numerical constant

signed numerical constant:
numerical-constant

*+numtical co.nstant %prec SIGN

$$ = merge( '+%ks, $2 I

numerical-constant %prec SIGN

$$ = merge( "-%s", $2 I

expression:
parenthesis_expression

$$ = $1;

simple expression

parenthesis expression:
IC expression I)'

$$ - mergel( %s $', 2 1

simple expression:U

$$ - $1;

constantI

$5 1;

arithmetic expression

character expression

$$ = $1;
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relationalexpression

$$ = $I;I}
logicalexpression

$3 = $1;
I

unary expression

{ $ = $ i;I}

variable:
IDENTIFIER

add list( 0, $1, 0, 0, IMPLICIT I LOCAL I VARIABLE )->number++;
s= $1;

IDENTIFIER stringsubset

add list( 0, $1, 0, 0, IMPLICIT I LOCAL I VARIABLE )->number++;
$$ m merge( "%s%s", $I, $2 );

II
array

$$ = $I;

I)

array:
IDENTIFIER ' (' optional expressionlist )

if ( !array( $i )

add-list( 0, $I, 0, 0, IMPLICIT I GLOBAL I VARIABLE I FUNCTION )->number++;

else

add list( 0, $1, 0, 0, IMPLICIT I LOCAL I VARIABLE I ARRAY )->number++;

$$ = merge( "%s( %s )", $1, list( $3,",") ;

IDENTIFIER (' optional expression_list )' stringsubset

if ( !array( $1II(
addlist( 0, $1, 0, 0, IMPLICIT I GLOBAL I VARIABLE I FUNCTION )->number++;

else

addIlist( 0, $1, 0, 0, IMPLICIT I LOCAL VARIABLE I ARRAY )->number++;

$$ = merge( "%s( %s )%s", $1, list( $3, ", ), $5 );I
optional expressionlist:

T- NULL "/

$$ = 0;
I

expression list

I ( s$ = $1:

I}

I
I
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expression list:
expressionI

$$ = merge( "I%s}", $1

expression list 1,1 expression

$$ = merge( 1"%s{%s}', $1. $3 )

string subset:
(optional_expression 1: optional_expression)

$$ = merge( "(%s :%s ",$2, $4 )

optional expression:I

$$ = 0;

expressionI

constant:
character-constant

$$ = $i;I

logical_constant

numerical-constant

$$ = $i;I

character-constant:I

$$ $1;

STRINGI

$$=$1

logical constant:
RWFALSE

$$ - duplicate( ".rFALSE.";

RWTRUE

$S - duplicate(I ".TRUE." I

numerical-constant:I
-UBLEPRECISION
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INTEGER

$$ $1

REAL

$$=S;

arithmetic_expression:
expression I+' expression %prec 1+1

m$=rerge( II%s + %s", $1, $3 )

expression -1 expression %prec

$$ = merge( II%s -%s'", $1, $3 )

expression 1 expression %prec

m5=rerge( II%s*%s", $1, $3 )

expression 1/ expression %prec 1/

$$ = merge( I %s/%s1I, $1, $3 )

expression EXPONENTIATE expression %prec EXPONENTIATE

$$ = mnerge( "%s**%s", $1, $3 I

character expression:
expression 1/ 1/ expression %prec CONCATENATE

$$ = merge( I I%s // %sl-, $1, $4 )

relational expression:

expression RWEQ expression %prec RW_EQ

$$ = merge( "%s .EQ. %s", $1, $3 I

expression RN NE expression %prec RW_NE

i$ = merge( "Iks .NE. %s", $1, $3 I

expression RWLT expression %prec RN_LT

$$ = merge( 'Its .LT. %s", S1, $3 1

expression RN LE expression %prec RW_LE

$$ = merge( "%s .LE. %s", $1, $3 1

I_

expression RW_GT expression %prec RW_GT

$$ = merge(I "%s .GT. %s", $1, $3 I

I expression RN GE expression Wprec RWGE

S$ = merge( "%s .GE. %s", $1, $3 1



I
126 Annual Report: Digitml Emulation Technology Laboratory Volume 1, Part 2

logical expression:
expression RW_AND expression %prec RW_AND

$$ = merge( "%s .AND. %s", $i, $3 I;

IIexpression RWOR expression %prec RW_OR

$$ = merge( "%s .OR. %s", $1, $3 )

IIexpression RWEQV expression %prec RW EQV

$$ = merge( "%s .EQV. %s", $I, $3 I;

expression RW_NEQV expression %prec RWNEQV
~I

$$ = merge( "%s .NEQV. %s", $1, $3 1;

unary expression: I1+1 expression %prec SIGN

$$ = merge( "+%s", $2 );

-' expression %prec SIGN

$$ = merge( "-%s", $2 );

RW_NOT expression %prec RW_NOT

$$ = merge( ".NOT. %s", $2 );

executable-statement:
do_-statement

logical _ifstatement

block-if-statement

else-statement

else-if-statement

end if statement

subset-executable-statement

dostatement:
RWDO optional_integer IDENTIFIER expressionlist

dostatement( $2, $3, $5 );

)I
optional integer:

F' NULL */

$$ = 0; }I
INTEGER

$$ = $1; }U

I
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logical _if statement:
ifexpression subset_executable_statement

ifexpression:
RWIF '(' expression ),

block if statement:
RWIF '(' expression ')' RW THEN

else statement:
RWELSE

else if statement:
RWELSEIF I(' expression ) RW THEN

end if statement:
RWENDIF

subset executable statement:
assignmentstatement

assign_statement

arithmetic if statement

continue statement

call-statement

return-statement

unconditional go_to_statement

computedgo to statement

assigned_gotostatement

stopstatement

pausestatement

io statement

assignmentstatement:
variable '=1 expression

assignstatement:
RWASSIGN INTEGER RWTO IDENTIFIER

arithmetic if statement:
RWIF '(' expression I)' integer-list

continue statement:
RWCONTINUE

call statement:
RWCALL IDENTIFIER
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RN_CALL IDENTIFIER optiona' actual argument list3

optional actual argument list:

$$ =0;1

I'actual argument list

$$ = $2;

actual argjument list:
actual argunment

$$ merge( "[%sill, $1 )

actual_argument-list 11actual argument

$$ = merge(l '%s{%s}l, $1, $3 )

actual argument:

expressionI

actual argument_alternate return

$$ = $i;

actual argument alternate return.
INTEGER -

$$ = merge( "*%s", $2 )

return- statement:

RN_RETURN optional _expressionI

unconditional go to statement:

RW_GO_TO INTEGERI

computed go to statement:

RWGO TO '( integer list ') optional-comma expressionI

assigned go to statement:
RN_GOTO IDENTIFIED

RW_GO_TO IDENTIFIER optional comma '1integer list

optional comma:I
PNULL/

integer-list:
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INTEGER

m rerge( "%IS

integer list ,'INTEGER

$$ merge ( "%s{%s)" i 3I

pause statement:
RW_PAUSE optional _expression

stoo_ statement:
RW_STOP optional expression

io statement:
open st atement

close-statement

inquire_statement

read-statement

write-statement

print statement

backspace statement

rewind-statement

endfile statement

open-statement:
RW_OPEN *(control _information_list '

close-statement:
RW_CLOSE (control _information list

i nqu ire statement:
RWINQUIRE (1control-information-list '

read_-statement:

RWREAD '(' control _information list I) optional io list

RWREAD control

RWREAD control 1,1' io l'ist

write statement:
RW__WRITE '(I' control-_informatian-_ ist I)' optional.i !is15

print _statement:
RWPRINT control

RWPRINT control I,' io list

backspace statement:
RW-f3ACKS PACE cc n. cnrolI In f ormatI-ion_ 1st'-
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RWBACKSPACE contre7

rewind-statement:
RWREWIND '(' control-informatcon- ,st I
RWREWIND control

endfile statement: I
RWENDFILE * (I control invort:xon s.

RWENDFILE control I

control information-list:
control information

= merge( "{%s}", SI

control information list controliinformation

$$ = merge( "%s(%s}", $1, $3 )

control information: 3
control

I
IDENTIFIER '=' expression

$$ merge( "%s = %s", SI, $3 );

control:variable

$$ = Si:

constant 5
$ = $1;

SS = duplicate( "' );

optional io list: I
F* NULL /

$$ = 0;

i I
io list

iolist:10  I
S$ mergel "Is", S ;

I
I



i- list ' % 
11. Appendix F: declare program source 131

-- $$ = merge( "%s(%s}", $1, $3 )

I}

io:
expression

_o-implied_do_list

$$ = 5l;

io impliedpdo list:
I(' iolist ',' IDENTIFIER expressionlist ')'

add list( 0, $4, 0, 0, IMPLICIT I LOCAL I VARIABLE )->number+-;
$$ = merge( "( %s, %s = %s )", list( $2, ", ), $4, list( $6, ", "

I
format-statement:

RWFORMAT

%
FILE: declare/include/attribute.h

* Copyright 1991

* Georgia Institute of Technology
Computer Engineering Research Laboratory

* Author: Stephen R. WachtelI
*define IMPLICIT 0x0000
#define EXPLICIT 0x0001

#define LOCAL OxOOO
#define GLOBAL 0x0002

#define VARIABLE OxOOO
#define CONSTANT 0x0004

#define ARRAY OxOO10
*define COMMON 0x0020

#define FORMAL ARGUMENT OxO100
#define EQUIVALENCE 0x0200

#define PROGRAM OxIO00
#define 

FUNCTION 
0x2000

extern char *attribute-name(

FILE: declare/include/list.h

/*
* Copyright 1991

* Georgia Institute of Technolgy
* Computer Engineering Resear Laboratory
* Author: Stephen R. Wachtel

'-low
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#define LIST struct list-type I
LIST

char *identifier;
int attribute;
char *type;
char *subscript-list;
char *data;
int number;
LIST *next;

e; T
extern LIST *end list( );

extern LIST *addend list( );

extern LIST "find list( );
extern void update list(
extern LIST *delete-list( );

FILE: declare/include/option.h

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel/1 I

#define INITIALIZE 1
extern int option;

FILE: declare/include/table.h 5
" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

*1 1
#defir! TABLE struct tabletype
TABLE

char *identifier;
int attribute;
LIST *list;

}:

extern void initialize-table( ); Iextern int add table( ;m

extern int find table( );

#define NUMBER TABLE 250 I
extern TABLE table[ NUMBERTABLE 1;
extern int numbertable;

FILE: declare/library/Makefile 3
# Copyright 1991
# Georgia Institute of Technology I
# Computer Engineering Research Laboratory
N Author: Stephen R. Wachtel
#

CC - cc -g I
INCLUDE = ../include
CFLAGS = -IS(INCLUDE) I

I



I
LIBRARY = library.a 
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OBJECTS = \
array.o \
attribute name.o \
count.o \
duplicate.o \
hollerith.o \
implicit.o \
link list.o
inplist .o
list.o
main.omeg~
merge.O
non blank.o \parse.o\

split.o \
summary.o \
table.o \

uppercase.o \
yyerror.o \
yygetc.o
yy$I rap.o

(LIBRARY) $ (OBJECTS)
ar cr7 $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o

$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: declare/library/array.c

" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

L#include <stdio.h>
#include "list.h"#include "table.h"

#include "attribute.h"

int array( identifier
register char *identifier;

register LIST *temporary = find-list( table[ numbertable ].list, identifier, ARRAY

return( temporary != (LIST *)NULL );
/* array */

FILE: declare/library/attribute_name.c

" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <string.h>
#include "attribute.h"

1'
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char -attribute-name( attribute ) I
register int attribute;

static char name[ 256 1;
strcpy( name, "' );

if ( ( attribute & ( IMPLICIT I EXPLICIT ) ) EXPLICIT
strcat( name, " EXPLICIT" );

else
strcat( name, " IMPLICIT" ); i

if ( ( attribute & C LOCAL I GLOBAL ) ) GLOBAL
strcat( name, " GLOBAL" );

else
strcat( name, " LOCAL" ); 3

if ( ( attribute & ( CONSTANT I VARIABLE C C == CONSTANT
strcat( name, " CONSTANT" C;

else
strcat( name, " VARIABLE" );

if C ( attribute & ARRAY ) == ARRAY 
1

strcat( name, " ARRAY" );
if ( C attribute & COMMON C == COMMON

strcat( name, " COMMON" C;

if ( C attribute & FORMAL ARGUMENT ) == FORMAL ARGUMENT I
strcat ( name, " FORMAL ARGUMENT" );

if ( C attribute & EQUIVALENCE ) == EQUIVALENCE
strcat( name, " EQUIVALENCE" );

if ( C attribute & PROGRAM ) == PROGRAM )
strcat( name, " PROGRAM" );

if ( ( attribute & FUNCTION ) == FUNCTION
strcat( name, " FUNCTION" );

return( name );}/* attribute-name *

FILE: declare/library/count.c 5
/*

* Copyright 1991
* Georgia Institute of Technology

* Author: Stephen R. Wachtel

*/

int count( string, length, c ) I
register char *string;
register int length;
register char c;

register intc count = 0;

while ( length !=0

if ( *string == c )
c_count++; I

string++;
length--;

return( c-count C;
}/* count */-

FILE: declare/library/duplicate.c 3
/*

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/ i

I
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#include <stdio.h>
#include <string.h>
#include <malloc.h>

char *duplicate( string
register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL

if ( ( temporary = (char *)malloc( strlen( string ) + 1 ) ) (char *)NULL
strcpy( temporary, string );

else
fprintf( stderr, "ERROR: duplicate( %s )\n", string );

return( temporary );
/* duplicate */

FILE: declare/library/hollerith.c

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h>

char *hollerith( string, delimeter
register char *string;
register char delimeter;

int hollerith length;
register int stringlength = 0;

sscanf( string, "%dh", &hollerithlength );

string[ stringlength++ ] = delimeter;
while ( hollerith_length 0

if ( ( string( stringlength ] = yyinput( ) =='\n'

yyunput( string[ stringlength I
break;

stringlength++;
hollerith length--;

string( stringlength++ ] = delimeter;

string( stringlength ] = 0;
return( string );

}/* hollerith */

FILE: declare/library/implicit.c

/*

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

extern char *default integer;
extern char *default logical;
extern char *duplicate( );
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static char *implicit-table[ ] I
/* A */ 0,
/* B */ 0,
/* C */ 0,
/* D */ 0,
/* E *0,
/* F */ 0,
/* G */ 0,
/* / 0,
/* / 0,/* J */1O
I* K* 0,
/* L/ 0,
/* U */ 0,
/* N */ 0,
/* 0 */ 0,
/* P */ 0,/* Q */ O
/* R 0/ ,
/* S (/ ,

/*T 0/ ,
U * ,/* V 0/ ,

/* W (I ,i
/* X */0,
/* Y */0,
/* Z 0/ ,

;/* ? *"UNDEFINED"i

#define IMPLICIT_TABLE ( sizeof( implicittable ) / sizeof( char

int offset( c ) m
register char *c;

#define LOWER CASE( c ( c >= 'a' ) && ( c <= 'z'
if C LOWER CASE( c[ 0 ] ) )

returnT c[ 0 ] - 'a' );

#define UPPER CASE( c ) ( ( c >= 'A' c && c =Z
if C UPPER CASE( c[ 0 1 ) )

returnC c( 0 ] - 'A' ); 3
return( IMPLICITTABLE - 1 );

} /* offset */

char *implicittype( string )register char *string;

return( duplicate( implicittable[ offset( string ) ] ) ;
/* implicittype */ 3

void typeimplicit( string, lowerbound, upperbound
register char *string;
register char *lowerbound;
register char *upper-bound; I

register int index;

if ( upper bound == 0

upper_bound = lower_bound;

for ( indrx = offset( lower bound ); index <= offset( upper bound ); index++
implicit table[ index ]---string;

I /* typeimplicit */ 3
void implicitinitialize(

typeimplicit( "REAL*4", "A", "H" ;
type implicit( default integer, "I", "N" );
typeimplicit( "REAL*4", "0", "Z" 

I
C /* implicitinitialize '/

I
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FILE: declare/library/implicit data.c

* Co-.yrft't 1qO1
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include "list.h"
#include "attribute.h"

extern char *duplicate( )
extern char *parse( );

int length subscript list( subscript list
register char *subscript_list;

register char *subscript;
mnt upper;
int lower;
register mnt length = 1;

while Csubscript = parse( subscript list

if Csscanf( subscript, '%d:%d", &upper, &lower ) 2

upper - atoi C subscript )
lower = 1;

length *=(upper - lower + 1 )

return( length ~
/* length subscript_list ~

char *data-value C type
register char *type;

mnt length;

if Csscanf( type, *CHARACTER*%d", &length ) =1

return( ("1 ,)

if Csscanf C type, nC0MPLEX*%d", &length ) =1

switch C length

case 8:
return( "(OEC, OEO)'*)

case 16:
return( "*(000, ODO)" )

if Csscanf( type, "INTEGER*%d", &length 1

switch ( length

case 1:
return( "0' I

case 2:
return( "0" 1

case 4:
return( "0" 1

if Csscanf( type, "LOGICAL*%d", &length 1 =
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switch ( length

case 1:
return( ".FALSE." )

case 2:
return( ".FALSE.'-)

case 4:
return( ".FALSE." )

if Csscanf( type, "REAL*ad", &length I =1

switch ( length

c ase 4:I
return( "OEO" I

case 8:
return( "ODO" I

fprintf( stderr, "ERROR: data-value( %s )\n", type I

exit( -l );I

char *implicit data( entry
register LIST *entry;

static char data[ 256 ]

if ( ( entry->attribute & ARRAY I =ARRAY

sprintf( data, "%ad % 's", length subscript list( duplicate( entry->subscript list

Idata-valueC entry->type )I
sprintf( data, "'as", data-value( entry->type II

return( data );
/* implicit_data */

FILE: declare/library/link_list.c3

"Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <stdio.h>

#include <string.h>

#include "table.h"
#include "attribute.h"I

extern char *implicittype( I

#define ZERO( a, b ) ( ( a 0 1? a :b 3
LIST *end iist( list
register LIST *list;

if ( list !=(LIST *)NULLI

while ( list->next !=(LIST *)NULL
list =list->next;

return( list I
/*I end-list '
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LIST *add end list( list, identifier
register LIST-**list;
register char *identifier;

register LIST *temporary = (LIST *)malloc( sizeof( LIST ) );

temporary->identifier = identifier;
temporary->type = (char *)NULL;
temporary->subscript list = (char *)NULL;
temporary->data = (char *)NULL;
temporary->attribute = 0;
temporary->number = 0;
temporary->next = (LIST *)NULL;

( list == (LIST -)NULL
*list = temporary;

else
end-list( *list )->next = temporary;

return( temporary );
/* add end list */

LIST *find list( list, identifier, attribute
register LIST *list;
register char *identifier;
register int attribute;

register LIST *temporary;

while C list != (LIST *)NULL

if ( C list->attribute & COMMON ) == COMMON

if C C temporary = find list( table( findtable( list->identifier ) ].list,
identifier, attribute ) ) != (LIST-*)NULL)

return( temporary );

else

if C ( strcmp( lst->identifier, identifier I == 0
&& ( ( list->attribute & attribute ) == attribute

return( list );

list = list->next;

return( (LIST *)NULL );
/* find-list '/

LIST *add list( structure, identifier, type, subscript list, attribute
register char *structure;
register char *identifier;
register char *type;
register char *subscriptlist;
register int attribute;

register int table number;
register LIST *temporary;

if ( structure != (char *)NULL
tablenumber = findtable( structure );

else
tablenumber = number_table;

temporary = find list( table[ table number ].list, 'lentifier, attribute & GLOBAL
if ( temporary == (LIST *)NULL )

temporary = add end list( &table[ table-number ].list, identifier );

if ( ( attribute & ( IMPLICIT I EXPLICIT I ) == EXPLICIT )
temporary->type = type;

.1..c

temporary->type = ZERO( temporary->type, implicittype( identifier ) );

temporary->subscriptlist = ZERO( temporary->subscript list, subscript list );

temporary->attribute J= attribute;
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return( temporary ); I
/* add-list */

void update list( structure
rp& ater char *ntrlwttire

register int table number;register LIST *lisF;

if ( struc ure != (char *)NULL )

table -rmber = find table( structure );
else

table-number = numbertable;

list table[ tablenumber ].lis' :

while ( list != (LIST *)NULL )

if ( ( list->attribute & COMMON ) == COMMON
updatelist( list->identifier );

else I
if ( ( list->attribute & EXPLICIT ) EXPLICIT

list->type = implicit type( list->identifier );

list = list->next;

} /* updatelist */

LIST *delete-list( structure, identifier ) 5
register char *structure;
register char *identifier;

register int table-number;
register LIST *last = (LIST *)NULL;
register LIST *curt;

if ( structure.= (char *)NULL

tablenumber = findtable( structure );else
tablenumber = numbertable;

curr - table[ table-number ].list;

while ( curr !- (LIST *)NULL )

if ( strcmp( curr->identifier, identifier ) == 0 )

if ( last == (LIST *)NUJLL
table( tablenumber ].list = curr->next;
last->next = curr->next;

break;
~I

last = curr;
curr = curr->next;

return( curr );
/* deletelist */ I

FILE: declare/library/list.c 3
/*

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory* Author: Stephen R. Wachtel

extern char *parse( );
extern char *merge( );

!
I
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char *list( input list, delimeter
register char *input list;
register char *delimeter;

register char *output_list;
register char *list;
register char *cemporary;

output liSL = parse( input list )
list =parse( input list )

while (list (char *)O

temporary =merge( "Is%s%s", output_list, delimeter, list )

free( output list )
free( list );

output list =temporary;
list = parse(C input list )

return( output list )
I/V list */

FILE: declare/library/main.c

" Copyright 1991
" Goi-a Institute of Technology
SComputer E~lpawring Research Laboratory
*Author: Stephen R. Wachtel

#icue<sdoh

#include <stdio.h>

#include "option.h'

extern FILE *yyin;
extern FILE *yyout;
extern char *default integer;
extern char *default-logical;

mnt option = 0;

#define PROGRAM argument[1 0
#define INPUT-FILE argument [ 1 1
*define OUTPUT-FILE azgument[ 2 1

mnt main( number argument, argument
mnt number_argument;
char *argument[ ];

loop:
if (strcmp( argument[ number_argu-ent -1 1,"-size-V') - 0

number argument--;
default integer = "INTEGER*2";
default logical = "LOGICAL*2";
goto loop;

if Cstrcmp( argument( number_argument 1 1 , "-size=4" ) =0

number argument--;
default integer = "INTEGER4";
default logical = "LOGICAL*4";
goto loop;

if strcmp( argument[ number_argument- 1 1, -initialize=y" C =

number_argument--;
option 1= INITIALIZE;
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goto loop;

if (strcmp( argument[ number argument - 1 , -initiaiize=n" l = 0

number argument--

t,-ion I- -P::TIALIZE;I

implicit jnitialize( 1

initialize-table( );

if Inumber argument 1

yyin =stdin;

yyout =stdout;I

yyparse( )
exit( 0 )

if Cnumber argument ==3)

if I yyin = fopen( INPUT-FILE, "r"II= (FILE *)NULL

fprintf( stderr, "%s: ERROR -unable to cpen input file %s:n , PGRAM,
INPUTFILE );a

exit( -l1;

if ICyyout =fopen( OUTPUTFILE, "w" I =(FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open output file '%s'\n", PROGRAM,
OUTPUT_FILE );

exit( -1 )

yyparse( )
exit( 0 1

iprintfl stcktrr, "usage: %~s einplat file> <output file> [-size=2 or 4] or I3
initialize=y or n]\n", PROGRAM )

exit( 0 1
/* main */3

FILE: declare/library/merge.c

Thopyright 1991
*Georgia Institute of Technology
*Computer Engineering Research Laboratory

Author: Stephen R. Wachtel

#linclude <stdio.h>
#include <string.h>
#include <malloc.h>I

#define STRLEN( s ) ( strlen( s (-2

char *merge( string, a, b, c, dI
register char asrig
register char *a;
register char -b;
register char dc; regiser chr *I

register char *temporary =(char *)(NULL;

switch ( count( string, strienl string I

case 0:I
ift temporary - (char *)malloc( strlen( string I+ I (char *)NULL

sprintf( temporary, string I
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else
fprintf( stderr, "ERROR: merge( %s )\n", string

break;

case 1:
if ( ( temporary = (char )malloc( strlen( string ) + STRLEN( a 1 i )

(char *)NULL )
sprintf( temporary, string, a

else
fprintf( stderr, "ERROR: merge( %s, %s )\n", string, a

break;

case 2:
if ( ( temporary = (char *)malloc( strlen( string ) + STRLEN( a + STRLEN( b

+ 1 ) (char *)NULL )
sprintf( temporary, string, a, b );

else
fprintf( stderr, "ERROR: merge( %s, %s, %s )\n", string, a, b

break;

case 3:
if ( ( temporary = (char *)malloc( strlen( string ) + STRLEN( a i STRLEN( b

+ STRLEN(c) I)) != (char *)NULL )
sprintf( temporary, string, a, b, c C;

else
fprintf( stderr, "ERROR. merge( %s, ws, %s, %s )\n", string, a, b, c

break;

case 4:
if ( ( temporary = (char *)malloc( strien( string ) + STRLEN( a + STRLEN( b

+ STRLEN( c ) + STRLEN( d C + 1 ) ) != (char *)NULL
sprintf( temporary, string, a, b, c, d C;

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s, %s )\n", string, a, b, c, a

break;

default:
fprintf( stderr, "ERROR: merge( %s )\n", string );
break;

return( temporary );
/* merge */

FILE: declare/library/nonblank.c

/-
* Copyright 1991
" Ceorgia Institute of Technology

" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <string.h>

char *non blank( string
register char *string;

register int offset;
register int length;

length = strlen( string - 1;
while C ( string[ length I == ' ' ) && ( string( length I 1\C'

string[ length-- ] =\;

offset = 0;
while ( ( string[ offset ] == ' ' C & C string( offset I = '\0'

string[ offset++ I = 1\01;

strcpy( string, &stringr offset ]

if ( strlen( string C = 0 C
return( string C;

else
return( 0 C;

S/* non blank */
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FILE: declare/library/parse.c

" Copyright 1931

" Georgia Institute of Technology
* Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

'I I
#include <string.h>

extern char *duplicate( 5
char *parse( list )
register char *list;

register int length = 0;

register int brace = 0;
register char *temporary = (char *)0;

for (;;) 5
switch ( list( length

case ':
brace++;
break;

case 1}1:
brace--;
break;

if ( brace == 0)

break;

length++;

if ( length != 0

list[ length ] \01;
temporary = duplicate( list + 1

strcpy( list, list + 1 + length

else

if ( list[ length \0

temporary = duplicate( list
list[ length I = '\0';

I
return( temporary I

/* parse */ I
FILE: declare/library/split.c

1* I
" Copyright 1991

" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

char *split( string, number, delimeter
register char *string;
register int number; I
r-gister char delimeter;

register int count = 0; I
I
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~register char *c;

c = string;
while ( *c '\0'

if ( c delimeter
count++;

c++;

count /= number;

c = string;

while ( *c = \0I{
if C*C == dplimeter

if ( --count == 0
break;

c++;

*c = \ '

return( ++c );
1 /* split */

FILE: declare/library/summary.c

/*

" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

5#include
#include <string.h>
#include "list.h"
#include "table.h"
#include "attribute.h"
#include "option.h"

extern FILE yyin;
extern FILE *yyout;
extern char *duplicate( );
extern char *implicitdata( );
extern char *list( C;extern char *split( );

U void outputsubprogram_statement( file, identifier, attribute
register FILE *file;
register char *identifier;
register int attribute;

if C ( attribute & PROGRAM == PROGRAMN T

if ( attribute & CONSTANT == CONSTANT
fprintf( file, "\tPROGRAM %s\n", identifier C;else
fprintf( file, "\tBLOCK DATA %s\n", identifier C;

if ( ( attribute & FUNCTION C == FUNCTION

if ( ( attribute & CONSTANT ) == CONSTANT~~fprintf( file, "\tSUBROUTINE %s()\n", identifier )
elsem fprintf( file, "\tFUNCTION %so)\n", identifier )

/* outputsubprogram_statenent /

void output end statement( file

I
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register FILE *file;3

fprintf( file, "\tEND\n" )
/* output end_statement */

void output declaration statement( file, entry)I
register FILE *file;
register LIST *entry;

if CCentry->attribute &(LOCAL I GLOBAL ) =LOCAL

fprintf( file, '\t%s %s", entry->type, entry->identifier )

if ( entry-)subscript list !=(char -)NULL)

fprintf( file, 11(%s)", list( duplicate( entry->subscript list),"

fprintf( file, "\n" );

if ( ( ( entry->attribute ) & ( VARIABLE I CONSTANT )) CONSTANT
fprintf( file, '\tPARAMETER (%s = %s)\n", entry->identifier, entry->data )

/* output declaration_statement */1

void output common_statement C file, identifier

register FILE *file;I
register char *identifier;

register LIST *list;
register char delimeter;

fprintf( file, "\tCOMMON /%s/", identifier )

delimeter = 11
list =table[ find table(C identifier ) .list;
while (list !=(LIST *)NULL)

fprintf( file, "%c%s", de---meter, list->identifier )

list - list->next;

fprintf ( file, "\n")I

list =table[ find table( identifier ) .list;
while (list !=(LIST *)NULL)

output_declaration_statement( file, list I

list = list->next;

I* output-common-statement ~

void output data statement C file, entry
register FILE *file;
register LIST *entry;

register int upper;
register mnt lower;
register char *temporary;

if C( entry->attribute & EQUIVALENCE ) =EQUIVALENCE

fpit(file, "* EQUIVALENCE\n" I

if Centry->data !=(char *)NULL)

if ( count( entry->data, strlen( entry->data ),,)<= 100
fprintf( file, '\tDATA %s I%s/\n', entry->identifier, entry->data

else

temporary = split( entry->data, 2,

lower = 1;
upper = lower + count( entry->data, strlen( entry->data ,'

fprintf( file, "\tDATA ( %sli), j=%d, %d ) /%s/\n", entry->identifier, lower,
upper, entry->data );I

lower = upper + 1;
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upper = lower + count( temporary, strlen( temporary ), ',* );

fprintf( file, "\tDATA ( %s(i), i=%d, %d ) /%s/\n", entry->identifier, lower,
upper, temporary );

else
fprintf( file, "\tDATA %s /%s/\n", entry->identifier, implicitdata( entry

/* outputdata_statement -/

void output blockdatastatement( file
register FILE *file;

register int table number;
register LIST *list;

outputsubprogramstatement( file, "BLKDAT", IMPLICIT I GLOBAL I VARIABLE I PROGRAM );

for ( tablenumber = 0; tablenumber != NUMBER_TABLE; table-number++

if 1 table( tablenumber ].identifier (char *)NULL
break;

if ( ( table[ table-number ].attribute & COMMON ) == COMMON

fprintf( file, "* COMMON /%s/ DECLARATION\n", table( tablenumber ].identifier);

outputcommon_statement( file, table[ table_number ].identifier );

for ( tablenumber = 0; tablenumber != NUMBER_TABLE; tablenumber++

if ( table[ tablenumber ].identifier (char *)NULL
break;

if C ( table[ tablenumber ].attribute & COMMON ) == COMMON

fprintf( file, "- COMMON /%s/ INITIALIZATION\n", table( tablenumber
].identifier );

list = table[ tablenumber ].list;
while ( list != (LIST *)NULL

outputdata_statement( file, list I;

list = list->next;

output endstatement( file );
/* outputblock_data_statement /

void summary(

register int table number;
register LIST *list;
register int count;

for ( table_number = 0; tablenumber NUMBER_TABLE; table number+)

if ( table[ tablenumber ].identifier == (char *)NULL
break;

if ( C table( table-number ].attribute & COMMON ) COMMON

output subprogramstatement( yyout, table[ table number ].identifier, table[
table number ].attribute );

count = 0;
list = table[ tablenumber ].list;
while ( list != (LIST *)NULL )

if C C ( list->attribute & COMMON ) != COMMON
&& ( C list->attribute & FORMAL ARGUMENT ) FORMAL ARGUMENT



1
148 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2

if ( ++count == 1 )
fprintf( yyout, "* FORMAL ARGUMENT DECLARATION\n" );

output declarationstatement( yyout, list );

list = list->next;

list = table( table number ].list;

while ( list != (LIST *)NULL )

if C C list->attribute & COMMON ) == COMMON I
fprintf( yyout, " COMMON /%s/ DECLARATION\n", list->identifier
output_commonstatement( yyout, list->identifier );}a

list = list->next;

count = 0; 1
list = table[ table number ].list;
while ( list != (LIST *)NULL

#ifndef DEBUG

#endif if ( list->number !=0

if C ( C list->attribute & COMMON ) COMMON
&& ( C list->attribute & FORMALARGUMENT ) != FORMAL ARGUMENT

if ( ++count == 1
fprintf( yyout, " VARIABLE DECLARATION\n" );

output declarationstatement( yyout, list );

list = list->next;

if ( ( option & INITIALIZE ) == INITIALIZE )

count = 0;
list = table( table number ].list;
while ( list != (LIST *)NULL

if C ( list->attribute & COMMON ) COMMON
&& C C list->attribute & FUNCTION ) != FUNCTION )
&& C list->attribute & CONSTANT ) CONSTANT
&& ( list->attribute & FORMALARGUMENT ) != FORMALARGUMENT

#ifndef DEBUG

endi f if ( list->number !=0

if ( list->data (char *)NULL

if ( ++count == 1 )

fprintf( yyout, "* INITIALIZED DATA\n"

output datastatement( yyout, list );

list = list->nxt;

if C ( option & INITIALIZE ) == INITIALIZE I
count = 0;
list = table[ table number ].list;
while C list != (LIST *)NULL(I

if ( C list->attribute & COMMON ) COMMON
&& Clist->attribute & FUNCTION ) FUNCTION
&& ( list->attribute & CONSTANT CONSTANT
&& ( list->attribute & FORMAL-ARGUMENT ) FORMAL ARGUMENT

#ifndef DEBUG

if list->number != 0 !
I
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#endif
if ( list->data == (char *)NULL

if ( ++count 1
fprintf( yyout, " UNINITIALIZED DATA\n" );

outputdatastatement( yyout, list );

list = list->next;

outputendstatement( yyout );

if C C option & INITIALIZE ) == INITIALIZE
outputblockdatastatement( yyout );

} /* summary *1/

FILE: declare/library/table.c

/*

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>
#include "list.h"
#include "table.h"
#include "attribute.h"

int number table = 0;
TABLE table( NUMBERTABLE 1;

void initialize-table(

register int tablenumber;

for ( table_number = 0; table-number = NUMBERTABLE; tablenumber++

table[ table number ].identifier = (char *)NULL;
table( table number ].attribute = 0;
table[ table-number ).list = (LIST *)NULL;

S/* initializetable /

int add table( identifier, attribute
register char *identifier;
register int attribute;

register int tablenumber;

for ( tablenumber = 0; table-number != NUMBERTABLE; table number++

if ( table( table-number ).identifier == (char *)NULL

table( table number ].identifier = identifier;
table[ table-number ].attribite = attribute;
table[ table-number ].list = (LIST *)NULL;

return( table-number );

fprintf( stderr, "ERROR: addtable( %s )\n", identifier );
exit( -1 );

/* add-table '1
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int find table( identifierI
register char *identifier;

register mnt table-number;

for ( table-number - 0; table_number !=NUMBERTABLE; table_number++

if (table[ table number ].identifier == (char *)NULL
break;

if (strcmp( identifier, table( table-number ).identifier ) 0

return( table number )

ret urn( -1 )
I" find-table "

FILE: declare/library/type.c

Copyright 19911
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

",Author: Stephen R. Wachtel5

#include <string.h>

extern char *duplicate( )

extern char *merge( );

char *default -integer = "INTEGER*4";
char *default-logical = "LOGICAL*4";

char *type( type name. type_length
register char *type name;

register char *type length;

return( merge( "%s*%s"1, type name, type length ))

if (strcmp( type name, "CHARACTER" ) =0I

return( duplicate( "CHARACTER*""))

if (strcmp( type name, "COMPLEX" ) =0

return( duplicate( "COMPLEX*8" ))

if Cstrcmp( type name, "DOUBLE_PRECISION" ==0

return( duplicate( "REAL*81" ) );

if Cstrcmp( type name, "INTEGER" ) == 0

return( duplicate( default_integer ) )

if Cstrcmp( type name, "LOGICAL" ) == 0
return( duplicate( default logical ))

if Cstrcmp( type name, "REAL" ) =0I

return( duplica -( "REAL*4" )

return( duplicate( type name CC
Cl" type *I

FILE: declare/library/uppe case.c

I" Coyiht19
"Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. WachtelI

char *uppercase( string
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register char *string;

register int index = 0;

while ( string[ index J I O

string( index I = toupper( string[ index
i ndex+ +;

return( string )
/* uppercase */

FILE: declare/library/yyerror.c

"Copyright 1991
" Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <stdio.h>

extern mnt yylineno;

void yyerror( string
regist~r zha.z aiy

fprintf( stderr, "line %d, %s\n", yylineno, string )

exit( -1 )
I* yyerror *

FILE: declare/library/yygetc.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include <ctype.h>

extern tnt yylineno;

mnt tab( length)
register int length;

while ( length-- 0
yyunput( C

return( ' C
/* tab *'/

mnt yygetc( file
renyister FILE *file;

mnt c;
mnt column( 6 1;

loop:
if C(c = getc( file C= \

c =tab( 6 C

if Cc != '\n'
return( c C
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if (( column[ 0 1=getc( file))I

if (( column(~ 1 getc( file)
goto abort 1;

if ( column[ 2 I=getc( file))
goto abort 2;

if C( column( 3 I=getc( file))I

if ( ( column[ 4 I getc( file ))'
goto abort_4;

if ( isspace( column[ 5 1 getc( file
goto abort_5;I

yylineno++;
goto loop;

abort 5:I
if'( column[ 5 I ==

tab( 1 )
else

if Cut column 5 =\ )I
ifupu( coluin[ 5 1 );n

yyl ineno++;

abort 4:I
if'( colun([ 4 1 -- \t

tab( 2 )
else

yyunputC colun[ 4 1 )
if C column[ 4 ] - \n

yylineno++;

abort 3:
if'( column[ 3 1 '\t

tab( 3 )
else

yyunput( column[ 3 1 )
if C columnn( 3 1 == '\n

yylineno++;

abort 2:
if' coun U ='t

i tCabl( 2 =

else

yy'arnp,-t( column[ 2 11
if ( column[ 2 1 ==

abort 1:
if-( column( 1 '\t'

else

yyunputC column( 1 I 1
if ( column( 1 1 - '\n

yylineno++;

abort 0:

if'C column( 0 '\t'
tab( 6 1

else

yyunputC colun[l 0 11

if ( columnn( 0 1 \n'
yylinerxo++;

return( c I

/ yygetc */

FILE: declare/library/yywrap.c
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/*

" Copyriaht 1991
" Georgia Institute or Technology
" Computer Engineerirg Research Laboratory
" Author: Stephen P. Wachtel*/

int yywrap(

return( 1 );
/* yywrap */

FILE: declare/scanner.!

1*

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

%a 10000
%e 10000
%k 10000
%n 10000
%o 10000
%p 10000

a [aA]
b [bB]
c [cC]
d [dD]
e [eE]
f rfF]
g [gG]
h (hH]
i [iI]
i (iJI
k [kK]
1 JlLI
m (Mi]
n [nN]
o (oO]
p (pP]
q [qQ]
r [rR]
s [sS]
t [tT
u [uU]
v [vV]
w [wW]
x [XX]
y [yY]
z (zZ]

#include "grammar.h"
extern char *yylval;

#undef YYLMAX
#define YYLMAX (256*20)

extern char *duplicate( );
extern char *hollerith% );
extern char *non-blank( );
extern char *uppercase( );
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^[\*cC].*[\n] I
^[\ ]*[\nl {
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext );
return( COMMENT );

1
[\ I (
#ifdef DEBUG

ECHO;
#endif /* return(

[\&] I
#ifdef DEBUG

ECHO;
#endif

return( \(' ;

I\ H
#ifdef DEBUG

ECHO;

#endifl

return( \' );

C\)] { 1

#ifdef DEBUG
ECHO;

#endif
return( \* );

[\*][ ] {
#ifdef DEBUG

ECHO;

#endif1
return( IA

[\*] [\* I
#ifdef DEBUG

ECHO;
#endif

return( EXPONENTIATE

[\,+]

#ifdef DEBUGECHO;
#endif

return( '\+ );

#ifdef DEBUG
ECHO;

#endj f reun

#endif U
I
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return( \- );

c\.] {
#ifdef DEBUG

ECHO;
#endif

return( \. );

#ifdef DEBUG
ECHO;

#endif
return( \1 );

c\:]
#ifdef DEBUG

ECHO;
#endif

return( \: I;

[\=I {
#ifdef DEBUG

ECHO;
#endif

return( \= I;

(\n]

#ifdef DEBUG
ECHO;

#endif
/* return( In')*/

(\t] {

#ifdef DEBUG
ECHO;

*endif
/* return( \t' */;

[\.]{a}{n}{d}[\.] {

#ifdef DEBUG
ECHO;

#endif
return( RWAND );

[\.] Ie)fqI[\.J
#ifdef DEBUG

ECHO;
#endif

return( RWEQ );

[\.](e}{q}{v}[\.]

#ifdef DEBUG
ECHO;

#endif
return( RWEQV I;

[\. I(f}1(a}l }{1 s} {e}[\.) ]
#ifdef DEBUG

ECHO;
#endif

return( RW FALSE );
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[\.l I { e} [\.! {
#ifdef DEBUG

ECHO;

returnl RWGE );

}I
#ifdef DEBUG

ECHO;
#endif

return( RW_GT );

[\.]{1}{e}[\.]

#ifdef DEBUG

#endif
return( RWLE ); }U

[\.]{i}{t}[\.] I

#ifdef DEBUG
ECHO;

#endif
return( RWLT );

[\.I{n}{e}[\.] (
#ifdef DEBUG

ECHO;
#endif

return( RWNE );

(\. {n}{e) q} v)(\.1
#ifdef DEBUG

ECHO;
#endif

return( RW NEQV );

[\.]{(nf{o) jt}[\.]

#ifdef DEBUG
ECHO;

#endif
return( RWNOT ); |I

[\.]{(of ri \.] I
#ifdef DEBUG

ECHO;
#endi fI#nifreturn( RW OR )

#ifdef DEBUG
ECHO;

#endif
return( RWTRUE );

(a) 1s}{sf1(if{g} In)
#ifdef DEBUG

ECHO;
#endi fI return( RW ASSIGN )

}3
I
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(bI (a) (c1 k(ICs) (p1(a){c} (el f
#ifdef DEBUG

ECHO;
#endi f

return( RWBACKSPACE 1

(bI (2.1o) c(c{k} (\ I -(d)(a} It) (a
#jfdef DEBUG

ECHO;
#endif

return( RW BLOCK DATA 1

#ifdef DEBUG
ECHO;

#endif
return( RWCALL 1

{ci (hi(a) (rI (aj) d(d{e} (r)
#ifdef DEBUG

ECHO;
#endi f

return ( RWCHARACTER i

fc) (1) {o) (s)( Ie
#itdef DEBUG

ECHO;
#endi f

return( RWCLOSE I

{c}Io)Imi(m)(ofni I
#ifdef DEBUG

ECHO;
#endif

return( RWCOMMON I

fc) Ic)(ml (p1 (11 ( xj
#ifdef DEBUG

ECHO;
#endi f

return( RWCOMPLEX I

Id 101 In) (t) ()(n(u}lei
#itdef DEBUG

ECHO;
#endj f

return( RW CONTINUE I

(d){a)jt)(aj f
#ifdef DEBUG

ECHO;
4enui L~ return( RWDATA I

(dl i ((ml el InI s(Ii 1101 nI
*ifdef DEBUG

ECHO;
#erndi f

return(l RW CIMENSION I
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(d I o) (1
#ifdef DEBUG

ECHO;
#endi f

return( RWDO )

{d~fol {u){b) (1}(el \ 1*(p
1
{rI (ej (c~f} sHi}{o} {n}

#ifdef DEBUG
ECHO;I

#endi f
return(I RWDOUBLEPRECISION I

{eH 1)( s)(e fe
#ifdef DEBUG

ECHO;
#endi f

return( RWELSE I

(ej{I}(sflej[\ ]*fi}{fj

#ifdef DEBUGI

#endi f
return( RWELSEIF I

#ifdef DEBUG
ECHCn:

#edfreturn( RWEND I

felfn)jdM[ )*(jiff) I

ECHO;
#endif

return( RWENDIF )

{e} (n} {dj~f){iIjll(e) f
#ifdef DEBUG

ECHO;

#endif reun WINFL

(eI(n)(t)(r)(y)
#ifdef DEBUG

ECHO;
#endj t

return( RW_ENTRY I

(el Iq (u) (ii Iv)Ia}l) i e I~n)Ic)lie)f
#ifdef DEBUG

ECHO;1

return( RWEQUIVALENCE I

#i4fde f DEBUG
ECHO;

Oendi f

return) RW_EXTERNAL I
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*iifdef DEBUG
ECHO;

#endiif
yylval =duplicate( yytext )

return( RW FORMAT )

#iifdeif DEBUG
ECHO;

#endiif
return( RW_FUNCTION )

{g}{oi[\ ]~iti O}
#i.fdeif DEBUG

ECHO;

#edfreturn( RW 'GO TO )

I jifde DEBUG
ECHO;

#endiif
return( RWIF )

#iifcef DEBUG
ECHO;I #endif return( RWIMPLICIT )

{il {n) {cI Jl } u} {dI e)f
#iifdef DEBUG

ECHO;
#endiif

return( RN_INCLUDE )

*iifdeif DEBUG
ediECHO;

return ( RN_INQUJIRE )

I {i} f t} {e} {g} {e},
#iifdef DEBUG

ECHO;
#endi fI return ( RNINTEGER

ifdeif DEBUG
ECHO;

tendiif

,eturn( RW_ INTRINSIC I

#iifdeif DEBUG
ECHO;

#endiifI return.( RW-LCGGCAL
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#ifdef DEBUG
ECHO; RAMLS.;

#endi f

(o1(p)le) In) f
#ifdef DEBUG

ECHO;

#edfreturn( RWOPEN )

(p1 Ia) Ir} a) (ml e) {t) {e} r)

ECHO;
#endif

return( RWPARAMETER 1

(p1 Ia) (u) s)l~e)
#ifdef DEBUG

ECHO;

#endifI
return(C RWPAUSE )

(pjIr)(i)fn)It} )
#ifdef DEBUG

ECHO;
#endj f

return) RW_PRINT 1

(p)(r)(olIgl(r}(a)(n}
#ifdef DEBUG

ECHO;
return( RWPROGRAM I

I r)le) (a) (d)
#ifdef DEBUG

ECHO;
#endi f

return) RWREAD 1

Ir}Ie)Ia)(1) I
#ifdef DEBUG

ECHO;I
#endif

return( RW_REAL I

{r)Ie(It({u)(r){n) f
#ifdef DEBUG

ECHO;
#endi f

return( RWRETURN I

fr)(e(Iw}(i)In)(d)

#ifdef DEBUGI

#endi f
return( RW _EW:ND C

(s) (a)Iv) (e)
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#iifdef DEBUG
ECHO;

#endiif
return( RWSAVE )

{s}{t)(o}{pI
#ifdef DEBUG

ECHO;
#endiif

return( RWSTOP 1

fs}{u1{bl{r)(ol [u}{t}{j}'n} e[
#ifdef DEBUG

ECHO;
#endif

return( RWSUBROUTINE 1

#iifdeif DEBUG
ECHO;

#endi if
return( RWTHEN I

#ifdef DEBUG
ECHO;

#endi f
return( RWTO I

(w}{rI(i)(t)[ej
*ifdef DEBUG

ECHO;
#endi f

return( RWWRITE I

(ul (nI (d} e(efjiff(nf fef{d)
#iifdeif DEBUG

ECHO;
#endiif

return( RWUNDEFINED I

[%a-zA-Z] [ a-zA-ZO-9]* I
#iifdef DEBfUG

ECHO;
#endiif

yylval = duplicate( uppercase( yytext )I
return( IDENTIFIER );

^09 [0-9 [10-9 [[0-9 [[0-9
#iifdeif DEBUG

ECHO;

#edfyylval = duplicate( non_bank( yy--ex--
return( LABEL I

(0-9]. 1
[0-9j-/f\4a-zA-Z]*\.
*ifdef DEBUG

ECHO;
*end:.f

vylval =duplicate( yy~ex-
return-( :NTEGE?
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[0-9]+U[eE] (\+\-]?(0-9]+)?{
#ifdef DEBUG

ECHO;I
#endif

yylval = duplicate( yytext )
return( REAL )

(0-9] +\. [0-91*([dD] E\+\-] 2(0-9] +) ? I
[0-9] \. [0-9]+ ([dD] [\+\-] ?[0-9]'-)?I
[0-9]+([dD] (\+\-1?[0-9]+)?{

#ifdef DEBUG

#endi f
yylva. duplicate( yytext 1
return( DOUBLEPRECISION I

#ifdef DEBUGI

#endif
YYtext( 0 ]
yytext[ strien) yytext )-1]

yylval duplicate( yytext 1
return( STRING 1

[0-9]+[hH]I
ECHO;

#endif
yylva. duplicate( hollerith( yyte~ct. ' )
return( HOLLERITH );

FILE: declare/statement/Makefile

# Copyright 1991
* Georgia Institute of Technology
# Computer Engineering Research Laboratory

# Author: Stephen R. WachtelI

CC = cc -g

INCLUDE = f.includeI

LIBRARY =statement.a

OBJECTS -I
dataksdatemtenn \
dclaraon_statement.o \

dimeso_statement.o \I
do artnstatement.o
eqivlenceonstatement.o\
ed statement.o \
fqunctionc_statement.o\

impic statement.o \I
paramtern-statement.o \

program statement.o \
subroutine statement.o

$ (LIBRARY) : $ (OBJECTS)I
rm -f $(L:BRARY)
ar cry S(LIBRARY) $(OBJECTS)
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ranlib $(LIBRARY)

.SUFFIXES: .c .o

.c.o:
$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: declare/statement/block datastatement.c

/*
" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include "list.h"
#include "table.h"
#include "attribute.h"

void block data statement( identifier
register char *ei ridentifier;

number table = add table( identifier, IMPLICIT I GLOBAL I VARIABLE I PROGRAM );
/* block-data-statement */

FILE: declare/statement/common statement.c

/*
" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include "list.h"
#include "table.h"
#include "attribute.h"

extern char *duplicate( );
extern char *parse( );

void common statement( commonname, common list
register char *common name;
register char *common-list;

register char *common;
register char *identifier;
register char *subscriptlist;
register LIST *temporary;

if ( common name == 0 )
commonname = duplicate( "BLKCOM" );

addlist( 0, commonname, 0, 0, IMPLICIT I GLOBAL I CONSTANT I COMMON );

if ( find table( commonname ) == -1 )
add_table( common_name, IM;*"ICIT I GLOBAL I CONSTANT I COMMON

while ( common = parse( common list

identifier = parse( common );
subscriptlist = parse( common );

temporary = delete_ list( 0, identifier );

if ( subscript list == 0 )
add list( commonname, identifier, 0, subscript list, IMPLICIT I LOCAL I

VARIABLE );
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elseI
add list( commonname, identifier, 0, subscript-list, IMPLICIT I LOCAL IVARIABLE I ARRMY );

if ( temporary != 0
add list( common-name, identifier, temporary->type, temporary->subscript list,

temporary->attribute );

/* common statement "I

FILE: declare/statement/data statement~c 3
/*
* Copyright 1991
Georgia Institute of Technology I

* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <string.h> I
#include "list.h"
#include "attribute.h"

extern char *parse( ); I
extern char *list( );
extern char *merge( );

void data-statement( data-list ) I
register char *data-list;

register char *data;
register char *variable;
register char *constant-list;
register LIST *temporary;

while ( data = parse( datalist
variable - parse( data );
variable( strcspn( variable, "" '\';

constant list = parse( data );

constant-list = list( constantlist, ", );

temporary = add-list( 0, variable, 0, 0, IMPLICIT I LOCAL I VARIABLE );
temporary->number--;

if ( temporary->data != 0

temporary->data = merge( "%s,%s", temporary->data, constantlist ); I
else

temporary->data = constantlist;

/* data_statement /

FILE: declare/statement/declaration-statement.c

Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include "list.h"
#include "attribute.h" 3
extern char *parse( );

void declarationstatement( type, declaration list
register char *type;
register char *declaration-list;

{U
U
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register char *declaration;
register char *identifier;
register char *subscriptlist;

while ( declaration = parse( declarationlist

identifier = parse( declaration );
subscriptlist = parse( declaration );

if ( subscript list == 0 )
addlist( 0, identifier, type, subscript list, EXPLICIT I LOCAL I VARIABLE );else

addlist( 0, identifier, type, subscriptlist, EXPLICIT I LOCAL I VARIABLE I
ARRAY );

/* declarationstatement */

FILE: declare/statement/dimension statement.c

/*
* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include "list.h"
#include "attribute.h"

extern char *parse( );

void dimension statement( dimension list
register char *dimension-list;

register char *dimension;
register char *identifier;
register char *subscriptlist;

while ( dimension = parse( dimension-list

identifier = parse( dimension );
subscriptlist = parse( dimension );

add-list( 0, identifier, 0, subscriptlist, IMPLICIT I LOCAL I VARIABLE I ARRAY );

} /* dimension statement '1

FILE: declare/statement/do statement.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include "list.h"
#include "attribute.h"

void do statement( label, identifier, expression-list
register char *label;
register char *identifier;
register char *expressionlist;

add list( 0, identifier, 0, 0, IMPLICIT I LOCAL I VARIABLE )->number++;
S/* dostatement */

FILE: declare/statement/end statement.c
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* Copyright 1991
" Georgia Institute of Technology I
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

void end-statement( )

implicit initialize( );
I /* end_statement */

FILE: declare/statement/equivalence_statement.c

.Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel 3
#include "list.h"
#include "attribute.h"

extern char *parse( );

void equivalence_statement( equivalence_list
reis
register char *equivalence_list;

register char *variable list;

register char *variable;
register char *identifier;
register char *subscriptlist;

while ( variablelist = parse( equivalencelist

while I variable = parse( variablelist

identifier = parse( variable );
subscript_list = parse( variable 1;

addlist( 0, identifier, 0, 0, IMPLICIT LOCAL J VARIABLE I EQUIVALENCE );

/* equivalence_stateent */

FILE: declare/statement/function_statement.c 3
/*
" Copyright 1991
" Georgia Institute of Technology I" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include "list.h" I
#include "table.h"
#include "attribute.h"

extern char *parse( ); 3
void functionstatement( optional _type, identifier, optionalformalargumert_list

-... -- *optional _type;
register char *identifier;
register char *optional_formal_argumentlist;

register char *formalargument;

numbertable = addtable( identifier, IMPLICIT I GLOBAL I VARIABLE I FUNCTION );

if ( optional _type =0 I
I
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add-list( 0, identifier, optionaltype, 0, EXPLICIT I LOCAL I VARIABLE I FUNCTION

else
addlist( 0, identifier, optionaltype, 0, IMPLICIT I LOCAL I VARIABLE FUNCTION

if ( optional_formalargumentlist != 0

while ( formal argument = parse( optionalformalargument list
add list( 6, formalargument, 0, 0, IMPLICIT I LOCAL I VARIABLE I

FORMAL ARGUMENT );I
/* functionstatement */

FILE: declare/statement/implicitstatement.c

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

extern char *parse( );

void implicitstatement( type, implicitlist
register char *type;
register char *implicit-list;

egister char *implicit;
register char *lower bound;
register char *upper-bound;

while ( implicit = parse( implicitlist

lower bound = parse( implicit
upper bcund = parse( implicit );

typeimplicit( type, lowerbound, upper-bound );

update-list( 0 );
S/* implicitstatement */

FILE: declare/statement/parameterstatement.c

/*
" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include "list.h"
#include "attribute.h"

extern char *parse( );

void parameterstatement( parameter-list
register char *parameterlist;

register char *parameter;
register char *identifier;
register char *expression;
register LIST *temporary;

while ( parameter = parse( parameterlist

identifier = parse( parameter I;
expression = parse( parameter );

temporary = add-list( 0, identifier, 0, 0, IMPLICIT I LOCAL I CONSTANT ;
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temporary->number++;
temporary->data = expression;

/ parameter_statement */

FILE: declare/statement/programstatement.c i
* Copyright 1991
" Georgia Institute of Technology I
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include "list.h"i

#include "table.h"
#include "attribute.h"

void program statement( identifier
register char *identifier;

number-table = add table( identifier, IMPLICIT I GLOBAL I CONSTANT I PROGRAM );
/* programstatement-*/

FILE: declare/statement/subroutinestatement.c

* Zopyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#include "list.h"
#include "table.h"
#include "attribute.h"

extern char *parse( ); I

void subroutine statement( identifier, optional_formalargument list
register char *identifier;
register char *optional_formal_argument_list;

register char *formal_argument;

number-table - add-table( identifier, IMPLICIT I GLOBAL I CONSTANT I FUNCTION );

if ( optional_formalargument list != 0

while ( formal _argument = parse( optional formal argument list I
add list( 0, formal_argument, 0, 0, IMPLICIT-I LOCAL I VARIABLE I

FORMAL ARGUMENT );

} / subroutine statement */I

I
I

I
I
=I
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12. Appendix G: equivalence program source

FILE: equivalence/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

default: equivalence

CC = cc -g
INCLUDE = include
CFLAGS = -I$(INCLUDE)
LIBRARY - statement/statement.a library/library.a

OBJECTS=\
$ (INCLUDE) /ararwnar.h\
*grammar. [co]\
*scanner.(co]
yytrace. (co]
y. output

PROGRAMS =\
*equivalence

grimznar.c: gramu- -.y
yacc -dv grammar.y
my y.tab.h $(INCLtJDE)/grammar.h
my y.tab.c qrammar.c

scanner.c: scanner.l
lex -vt scanner.l sed Is/getc/yygetc/1 >scanner.c

scanner.o: scanner.c
$(CC) $(CFLAGS) -c scanner.c

grammar.o: grammar.c
$(CC) S(CFLAGS) -c gramznar.c

equivalence: grammar.o scanner.o $(LIBRARY)
$(CC) -o equivalence grammar.o scanner.o $(LIBRARY)

sgrammar.c: grammar.c yytoken.awk
awk -f yytoken.awk <grammar.c )sgrammar.c

sgrammar.o: sgrammar.c
$(CC) $(CFLAGS) -c sgramnxar.c

sequivalence: sgrammar.o scanner.o $(LIBRARY)
$(CC) -o sequivalence sgramxnar.o scanner.o $(LIBRARY)

dscanner.c: scanner.c
cp scanner.c dscanner.c

dscanner.o:dscanner.c $(INCLUDE) /grammar.h
$(CC. S(CFLAGS) -ODEBUG -c dscanner.c

dequivalence: grammar.o dscanner.o $(LIBRARY)
$(CC) -o dequivalence qrammar.o dscanner.o $(LIBRARY)

tgrammar .c: gramm~ar. c
sed ls/yystac ~:/& yytrace(yystate);/' <qramnmar-c >'tgramnmar.c

tgramxnar.o: tgrammar.c
$(CC) S(CFLAGS) -c tgramrnar.c
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tequivalence: tgrammar.o scanner.o yytrace.o $(LIBRARY) U
$(CC) -o tequivalence tgrammar.o scanner.o yytrace.o $(LIBRARY)

yytrace.c: grammar.c yytrace.awk
awk -f yytrace.awk <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrace.c

clean: I
cd statement; make clean
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS) 3

FILE: equivalence/grammar.y

" Copyright 1991
* Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

/-

" FORTRAN 77

%token RW AND
%token RW-ASSIGN
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RW-CALL
%token RW-CHARACTER
%token RW-CLOSE
%token RW-COMMON
*token RN-COMPLEX
%token RW-CONTINUE
%token RW-DATA
%token RW-DIMENSION
%token RW-DO
%token RW-DOUBLE PRECISION
%token RW-ELSE -
%token RW-ELSEIF
%token RW-END
%token RW-END IF
%token RW-ENDFILE
%token RW-ENTRY%token RW-EQ

%token RW-EQUIVALENCE
%token RW-EQV
%token RW-EXTERNAL
%token RW-FALSE%token RW-FORMAT

%token RWFUNCTION
%token RW-GE
%token RW-GO TO
%token RWGT
*token RW-IF
%token RW-IMPLICIT
%token RW-INCLUDE
%token RWINQUIRE
%token RWINTEGER
%token RW-INTRINSIC
%token RW-LE
%token RW-LOGICAL
%token RN-LT
%toker RW-NAMELIST
%token RW-NE%token RW-NEQV

%token RW-NOT
%token RW-OPEN
%token RW-OR
%token RW-PARAMETER
%token RW-PAUSE
%token RW-PRINT

..
I
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%token RW PROGRAM
%token RW READ
%token RW-REAL
%token RW-RETURN
%token RW REWIND
%token RW SAVE
%token RW-STOP
%token RW SUBROUTINE
%token RW THEN
%token RW-TO
%token RW-TRUE
%token RW WRITE
%token RW-UNDEFINED

%token COMMENT
%token CONCATENATE
%tok-t DOUBLE PRECISION
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left 1,1
%nonassoc '-'
%right '=1
%left RW EQV RWNEQV
%left RW-OR
%left RW AND
%left RWNOT
%nonassoc RW EQ RW NE RW LT RW LE RWGT RWGE
%left CONCATENATE . ..
%left '+' -
%left '* /
%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

#include "list.h"
LIST* rlist = 0;
LIST* ilist = 0;

char *block name 0;
char *common-name 0;

extern POINTER duplicate( );
extern POINTER merge( );
extern POINTER list( );
extern POINTER type( );
extern POINTER replicate( );'I

program:
optional_statement list

optional statement list:
F NULL *-

statement list

statement list:

statement

statement list statement
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statement:
comment-statement

label unlabeled-statement

comment statement:
COMMENT

label:
LABEL

unlabeled_statement:
include-statement

program_statementI

block-data-statement

function-statement

subroutine-statement

entry_statement

end statementI

specification_statoment

executable_statement3

format_statement

include statement:3
RWINCLUDE character-constant

program statement:I

iRWPROGRAM program identifier

program identifier:I

$$=olock name Si

block-data statement:
RW-BLOCK _DATA block-data-_identifier5

block-data-identifier:
IDENTIFIER

5$=block-name = $1;U

function statement:I
P-WFUNCTION function_ identifier optional _formal _argument list

type RW FUNCTION function identif'e: otiu7nal formai arqu,.,ertrlist3

function-identifier:
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Ilc-am 1
subroutine statement:

RW-SUBROUTINE subroutine-toento'fier

RWSUBROUTINE subroutine-identifier opti-onal _formal arqu,:-nt list

subroutine identifier:I IDENTIFIER

$5 block name S;

entry-statement:
RW_ENTRY entry identifier

RWEN TRY entry identifier optional formal argument list

entry _identifier:

IDENTIFIER

$$ $1;

otional formnal -argument ist:

$$s0;

*Iformal _ argumrent- list

1$ 5$ $2;

$5 me-gel "s!,$

I urmal -argC'-mez l--ist formalargu-enot

IS $5ss $1;
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end statement:
RW_END

print list( rlist, blockname
delete list( rlist );
rlist = 0;

print list( ilist, blockname )
delete_list ( ilist )

ilist = 0;

block-name = 0;

specification statement:
external-statement

intrinsic statement

parameter statement

dimension-statement

declaration statement

save_statement 3
common statement

equivalenc _statement

implicit-statement 3
datastatement

nameliststatement I

external statement:
RWEXTERNAL external_list I

external list:
external

$S = merge( "{%sV", $1 I
external list ',' external

{ I
S$ = merge( "%s{%s}", S, $3 ;

external: I

3$ = $1;I

intrinsic statement:
RW INTR7NSIC intrinsic is, 3
intrinsic

3$ mergel "%s}, S: 
I

I
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intrinsic list I,' intrinsic

$$ = merge( "%s{%s}", $1, $3

intrinsic:
IDENTIFIER

$$ = $i;

parameterstatement:
RWPARAMETER parameterlist

parameter_list:
parameter

$$ = merge( "{%s}", $'

parameterlist 1,' parameter

$$ = merge( "%s(%s)", $1, $3 );

parameter:
IDENTIFIER '=' expression

$$ = merge( "{%s}{%s}", $i, $3 );

dimension statement:
RW-DIMENSION dimension list

dimension list:
dimension

$$ = merge( "{%sj", $1 ;

dimension list ',1 dimension

S5 = merge( "%s{%s}5, $i, $3

dimension:
IDENTIFIER '('subscriptlist )

$$ - merge( "{%s)(%s", $1, $3

subscript list:
subsript

S$ = merge( "'%s}", $1

subscr pt list , snbscript

5$3 = erqe( "$s3%s?", $1, $3
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upper_bound I
$$ = $I;

lower-bound ':' upper bound

$$ = merge( "%s:%s", $1, $3 );

lower-bound:
expression

$$ = SI; }I

upper_bound:
expression

$5 = $1;

upperboundadjustable

$$ = $1;

}I
upperbound adjustable:

$$ = duplicate( ... );}I

declaration statement:
type declarationlist

declaration list:
declaration

$$ = merge( "{%s)", $1 );

declaration list ',' declaration

$$ = merge( "s{%s}" 1, $3 );

}I
declaration:

IDENTIFIER

$$ = merge( "(%s}", $1 ;

IDENTIFIER '(' subscript- ist

$5 = merge( "is $1%s", 1, $3 I
type: I

typename optionaltype_.ength

S$ = type( S1, 52

type name: I
I
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RWCHARACTER

SS=duplicate( "CHARACTER" )

RN_COMPLEX

$$S duplicate( "COMPLEX" )

RNDOUBLEPRECISION

$$ = duplicate( "DOUBLEPRECISION" I

RWINTEGER

$$ = duplicate( "INTECGER" )

RNLOGICAL

$$ = duplicate( "LOGICAL" I

RNREAL

$$=duplicate( "REAL" I

RNUNDEFINED

$$ = duplicate( "UNDEFINED" )

optional type length:
F- NULL ~

$$ = 0;

type length

$$ = $1;

type length:
''INTEGER

$$ = $2;

type length adjustable

$$ = $2;

type length ad justable:

S$ = duplicate( "-1"

save statement:
RN_SAVE optional save list

opt.onal _save list:
/* NULL/

SS = 0;
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save-list I
$$ = $I;

save-list:
save

$$ = merge( "{%s}" $1 );

save list 1,1 save

( I
$$ = merge( "%s{%s}", $1, $3

save: U
sv:IDENTIFIER

$$ = $1;

common_name

$$ = $1;

common-statement:
RW_COMMON optional_commonname commonvariable_list

commonname = 0;

optional common name: U
/-P NULL*/

$$ = common-name = 0;

common name

$$ = commonname = $1;

common name:
'/' optionalidentifier 'P(I

$$ = $2;

optional identifier: I
F NULL */

s$ = 0;

)I
IDENTIFIER

$$ = $1;

common variable list:

mcommon variable

$ m
5$ = merge I "(%sI", $1 )

)I U
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common-variable list ,, common_variable

SS = merge( "%s{%sl}", $1, $3 )

common-variable:
IDENTIFIER

$$ = merge( {%s) 1, $1 )

IDENTIFIER * (' subscript list I'

$$ =merge( "{%s}{%s}', $1, $3 C

equivalence statement:
RWEQUIVALENCE equivalence-list

equivalence list:
equivalence

$$ =merge(C "(%sl", $1 C

equivalence_list 1,1 equivalence

$$ = merge( "%s{%s)", $1, $3 )

equivalence:
(1 equivalence_variable ,1 equivalence-variable '

if Cstrncrnp( $2, "VAR~", 3 C =0

add-list( &rlist, 0, $4 C

if Cstrncmp( $2, "IVAR", 4 C =0

add-list( &ilist, 0, $4 C

$$ = merge( '"{%s}{%s}". $2, $4 C

equivalence variable:
I DENT I FIER

$$ = $1;

IDENTIFIER *Csubscript-list I)'

$$ $;

implicit statement:
RNIMPLTCIT type ' 'implicit-list

implicit-list:
implicit

$$ = merge( "{%s)}", $1 C

implicit-_list ' , 'implicit

$$ = merge( "%ts{%s}", SI, $3 C
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implicit:
IDENTIFIER

$$ - merge( "(%s}", $i );

IIIDENTIFIER I-' IDENTIFIER

$$ = merge( "(%s}{%s}", $i, $3 );

namelist statement: I
-WNAMELIST namelist name namelist list

namelist name: i/,IDENTIFIER 1/1

$$ - $2;

namelist list:
namelist

$$ - merge( "(%s)", $1 );

namelistlist ',' namelist

$$ merge( "%s{%s}", $1, $3 );

namelist: U
IDENTIFIER

$$ = $1;

datastatement:
RWDATA datalist (I

data statement( $2 );

data list: I
data

$$ = merge( "f%s}", $1 );}I
data_list optionalcomma data

$$ = merge( "%s{%sp", $1, $3 );}I

data:
data-variable-list '1' dataconstant list ''(I

$$ = merge( "{%s}{%s)", $1, $3 );

}I
data variable list:

data variable I
U
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$$ =merge( "{%s}", $1 )

data-variable list ',1 data-variable

$$ = merge( "%s{%sl', $1, $3 )

data variable:
variable

$$= $i;

data_implied_H _list

$$ = Si;

data implied do_list:
Pdata_variable-list IDENTIFIER expression list '

$$ = merge( 11C %s, %s =%s )", list( $2, " I,$4, list( $6, ,"))

data-constant-list:
data-constant

$$=merge( "(%s}", $1 I

data-constant-list 1,1 data_constant

$$ = merge( -%s(%s)", $1, $3 I

data-constant:
data-initialization

$$ = $i;

IDENTIFIER '* data-initialization

$$ = merge(C "%s * %s", $1, $3 I

INTEGER - data-initialization

$$ - replicate( atoiC $1 I,$3, I')

data-initialization:
IDENTIFIIR

$$ =$1;

character-constant

$$=$1

logical _constant

siqned numerical constant
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S$ = $1;

signed_numericalconstant:
numerical-_constant

SS = $$ ;

.+. numerical-constant %prec SIGN

$$ = merge( "+%s", $2 );

,-' numerical constant %prec SIGN

$$ = merge( "-%s", $2 );

expression:
parenthesis_expression

$$ = $i;

simple_expression

$$ = $I; )I

parenthesisexpression: I
IC( expression 1)'

$$ = merge( ( %s )", $2 );

simpleexpression:
variable

$$ = $1;

constant$1

$$ = $i;

IIarithmetic-expression

character_expression
I I

$$ = $i;

relationalexprcssiz n

$$ = $1;

logicalexpression

5$ = $1;

unary_expression

= $1;

I
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variable:
IDENTIFIER

usage_list( rlist, $1
usagelist( ilist, $I

$$ = $I;

IDENTIFIER stringsubset

usagelist( rlist, $1I
usagelist( ilist, $1I

$$ = merge( "%ss", $1, $2 );

array

$$ = $1;

array:
IDENTIFIER '(' optionalexpression list )

usage_list( rust, $1)
usage list( rlist, $1 );

$$ = merge( "%s(%s", $i, list( $3, "," ) );

IDENTIFIER 'j' optionalexpressionlist ') string-subset

usagelist( rlist, $I );
usagelist( ilist, $i );

$$ = merge( "%s(%s)%s", $1, list( $3, "," ), $5 );

optional expression list:
F- NULL */

$S = 0;

expression lis

5$ = $1;

expression list:
expression

$$ = merge( "(%s}", $I );

expression-list I,' expression

SS = merge( "%s{%s}, $1, $3 );

s~rinq subset:
U optional expression ':' optional expression ')'

$$ = merge( "( %s : %s )", $2, $4 );

optional expression:

f* NULL /
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$$ = 0; }I
expression

SS = $1; )I

constant:
characterconstant

$$ = $1;

logicalconstant

S$= Si;

numerical-constant

$$ = $1;

}I
character constant:

HOLLERITH

$$ = $I;

II
STRING

$$ = Si; }I

logical constant:
RWFALSE

$$ duplicate( ".FALSE." ;

RW_TRUE

S$ = duplicate( ".TRUE." );

}I
numerical constant:

DOUBLE PRECISION

$$ = $I;

INTEGER

II
REAL

5$ = $1;

arithmeticexpression:
expression '+' expression %prec +

$$ = merge( "%s + %s", $1, $3 );

expression '-1 expression %prec -

$5 = merge( "%s - %s", $1, $3 I
I
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expression 1* expression %prec

$$=merge( "%s *%s", $1, $3 )

expression '/ expression %prec /

mS=rerge( "%s / %s", $1, $3

expression EXPONENTIATE expression %prec EXPONENTIATE

$$ merge( "%s **%s", $1. $3

character expression:
expression / 'expression %prec CONCATENATE

$$ = merge( "%s /'/ %s", $1, $4 )

relational expression:
expression RW_EQ expression %prec RW_EQ

m$=rerge( "%s .EQ. %s", $1, $3 )

expression RWNE expression %prec RWNE

$$ = merge( "%s .NE. %s", $1, $3 )

expression RWLT expression %prec RWLT

5$=merge( "%s .LT. %s", $1, $3 I

expression RW_LE expression %prec RW_LE

$$ = merge( '%s .LE. %s", $1, $3 I

expression RW GT expression %prec RWGT

$$ = mnerge( "%s GOT. %s", $1, $3 I

expression RWGE expression %prec RN_GE

$$ = mTerge( "%s GOE. %s", S1, $3 I

logical _expression:
expression RW_ANO expression %prec RWAND

$$ = merge( "%s .AND. %s", S1, $3

expression RWOR expression %prec RWOR

S= mnerge( "%s .OR. %s'*, $1, $3

expression RWEQV expression %prec RNEQV

= rerqe( "%s .EQV. %s", $1, $3

expression RW NEQV expression %prec RWN NEQV

n$ erqe( "%s .NEQV. %S', $1, $3
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unaryexpresson:
e' xpression %prec SIGN

$$ = merge( 11+%s', $2 )

expression %prec SIGN

SS=merge( 11-%s"l, $2 )

RWNOT expression %prec RW_NOT

$$=merge( ".NOT. %s", $2 I

executable-statement:

do_statementI

logical _if_statement

block-if-statement elsestatrneI
else ifstatement

end-if-statement3

subset-executable-statement

do statement:
RN_DO optional-inteqer IDENTIFIER expressionlist

optional integer:
fiNULL *

-0;

I NTEGER

$$ $;

loqical if st-atement:
if-expression subset execut;able stat-emnent

if expression:
RN _IF *(' expression I)

bo.ock- ifstatemer~t:
RWg_ pp expressi on RW~THENI

else statement:
RNELSE

el7e_,f staterment-:
RN ELS7 IF (epeno ?71N

ed.f-statement:
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RWENDIF

subset executable statement:

assignment statement

assign_statement

arithmetic-if-statement

continue-statement

call-statement

return-statement

unconditional go-to statement.

computed go to statement

assigned go to statement

stop_statement

pause statement

io-statement

assignment statement:
variable ''expression

assign-statement:
RWASSIGN INTEGER RWJTO IDENTIFIER

arithmetic-if -statement:
RW_ TF (' expression ') integer_list

continue statement:
R-WCONTINUE

call-statement:
RW_CALL IDENTIFIER

RW_CALL IDENTIFIER optional actual atgument list

optional actual argument_list:

$$ = 0;

Uactual argument list I)

$$= $2;

actual argument _list:
actual argument

$$=merge( "%',$1

actual arqument- list '5actual argumr-ent

$$ = merge( "%sj%s)", $1, $3 )
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actualargument:
expression

$5 = SI;

actualargument_alternate_return

}1

actua!_argument alternate return: I
' INTEGER

$$ = merge( "'%s", $2 );

return statement:
RW_RETURN optionalexpression

unconditionalgoto statement:
RWGOTO INTEGER

computed go to_statement:
RW GO TO (' integerlist '), optional_comma expression

assigned go tostatement:
RWGOTO IDENTIFIER

RWGOTO IDENTIFIER optional comma I(' integerlist I)'

optional comma:
/* NULL /

integer list:
INTEGER

$$ = merge( "{%s}", $1I);

integer_list ',' INTEGER

$$ = merge( "%s{%s}", $1, $3 );}I

pause sLatement:
RW_PAUSE optional expression

stop statement:
RWSTOP optional-expression

io-statement:
open staterent

close statement

I
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inquirestatement

read-statement

write-statement

printstatement

backspacestatement

rewind statement

endfile-statement

open statement:
RWOPEN I(' control information list )

close statement:
RWCLOSE (' controlinformation list '

inquire statement:
RWINQUIRE '(' control information-list )

read-statement:

RWREAD I(' control-information list ')' optional io list

RWREAD control

RWREAD control I,' io list

write statement:
RWWRITE ' ( control information list )' optional io list

printstatement:
RWPRINT control

RWPRINT control ',' io list

backspace stateme,,t:
RWBACKSPACE '(' control _information-list )

RWBACKSPACE control

rewind statement:
RW REWIND I(' control information list ')l

RWREWIND control

endfile statement:
RWENDFILE I(' control-information list 1)'

RWENDFILE control

control information list:
control information

$$ = merge( "{%s 1, $i

control informatinn list ',' cn"rzl iuLmaLi.n
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$$ =merge( "%si%s}", $I, $3 ); i

control-information:
control

$$ = $1;

IDENTIFIER '=' control

$$ = merge( "%s = %s", $1, $3; I
control:

variable

$$ = SI;

constant

$$ = $I; }I

$$ = duplicate( "*" }I

optional io list:
F- NULL */ 1

$$ = 0;

iolist

$$ = $1;

)I
io list:

io

$$ = merge( "(%s)", $1 );

io list , 'io

$$ = merge( "%s{%s}", $1, $3 );

io: I
expression

;,i!"olied-do-list

$$ = $1;
' I

io implied do list:
' io list '.' !DENTIFTFP expression list

$$ = merge( "( %s, %s = %s )", list( $2, ", " , $4, list( $6, ",

)S
I
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format statement:
RWFORMAT

FILE: equivalence/include/list.h

/-
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stepnen R. Wachtei

#define LIST struct list_type
LIST

char *identifier;
char *alternate;
int usage;
LIST *next;

extern LIST *endlist(;
extern LIST *add list( );
eytern L:ST *find ±ist( );
extern void usage-list( );
extern LIST *find-index( );
extern void print lilsc(
extern void delete-list( );

FILE: equivalence/library/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Althor: Stephen R. Wachtel
*

CC = cc -g
INCLUDE = ../include
CFLAGS = -I$(INCLUDE)
LIBRARY = library.a

OBJECTS = \
count.o \
duplicate.o \
hollerith.o \
link list.o \
list.o \
main.o \
merge.o \
non blank.o \
parse.o \
replicate.o \
type.o \
uppercase.o \
yyerror.o \
yygetc.o \
yywrap.o

$ (LIBRARY) : $ (OBJECTS)
dr cry S y D,- JECTS)
ranlib S(LIBRARY)

.SUFFIXES: .c .o
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• C.O:

$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

n
FILE: equivralence/library/count.c

" Copyright 1991

" Georgia Institute of Technology
" Computer Engi..eering Research Laboratory
" Author: Stephen R. Wac 'tel

*/ I
int count( string, length, c
register char *string;
register int length; I
register char c;

register int ccount = 0;

while ( length !=0

if ( *string == c )
ccount+;

string++;
length--;

return( c-count );

/* count */

FILE: equivalence/library/duplicate.c

• Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*/ U
#include <stdio.h>#include <string.h>

#include <malloc.h>

char *duplicate( string
register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL

if ( ( temporary = (char *)malloc( strlen( string ) + 1 C * (char *)NULL I
strcpy( temporary, string );

else
fprintf( stderr, "ERROR: duplicate( %s )\n", string );

return( temporary ) I}/* duplicate */

FILE: equivalence/library/hollerth.c 3
* Copyright 1991

" Georgia onsuit '- 'f Technology
" -crputer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/ I

I
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#include <stdio.h>

char *hollerith( string, delirneter
register char *string;
register char delirneter;

int hollerith-length;
register int string length =0;

sscanf( string, "%dh', &hollerith_ length )

string[ string iength++ ]=delimeter;
while (hollerith_length 0

if ((string[ string_ length yylnput( ) \n'

yyunput( string[ string length I
break;

string length++;
hollerith_length--;

string[~ string length+ ] delimeter;

string[ string_ length I 1\1
return( string )

I' hollerith *I

FILE: equivalence/library/link list.c

"Copyright 1991
" Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#inld sdoh

#include <stdio.h>

#include <ralloc.h>
#include "list.h"

extern FILE 'yyin;
extern FILE *yyout;
extern char *merge( I

LIST *end list( list
register LIST 'list;

if ( list != (LIST '(NULL

w hile ( list->next !=(LIST *)NULL
list =list->next;

return( list (
I' end_-list 'I

LIST *add list( list, common-nam-, identifier
register LIST **list:
register char 'con'jnon name;
register char *identifier;

register LIST *temporary = (LIST *)malloc( sizeofl LIST

if ( common-namne == (char *)NULL

temporary->'identi fier = idienti fier;
ternporary->alternate = (char *)."'ILL;

else
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temporary->idenLifief identifier;I
temporary->alternate =merge( %.",common namne, identifier

temporary->usage =0;

temporary->flext =(LIST *)NULL;£

if ( *list == (LIST *)NULL
*list = temporary;

el1se

end-list( 'list )->next temporary;

return( temporary (
/* add_-list */

LIST *'nd list(I list, identifier I
register LIST *list;
register char *identifier;

while (list !=(LIST ')NULLI

if (strcmp( list->identifier, identifier I =0

return( list );

list =list->next;

return( (LIST *)NULL I
i* find-list *I

void usage-list I list, identifier
register LIST 'list;
register char 'identifier;

register LIST 'temporary;I

if ( ( temporary find_ list( list, identifier I (LIST ')NULL
temporary->usage++;

I' usage_list 'I

LIST 'find irdex( list, index
register LIST 'list;
register mnt index;

w hile ( list != (LIST *)NULLI

if ( --index == 0
return( list )

list = list->next;

return( (LIST ')NULL I

I' find-index *I

void print-list I list, name
register LIST 'list;
register char 'name;

w hile ( list !=(LIST '(NULL

list->alternate, list->usage I

list = list->next;

I' print list'3

void delete 1ist( list
register LIS§T 'list;

if ( list '=(LIST ')IULL 3
delete-list( list->next I
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free(C iist

I' delete_-list'

FILE: equivalence/liorary/lisr .c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wacntel

extern char *parse( )
extern char *merge( C

char *list( input list, delimeter
register char 'input_list;
register char *delimeter;

register char *output list;
register char *list;
register char *temporary;

output list = parse( input list C
list =parse( input-_list C

while Clist (char *)O

temporary merge( "%s%s~ks", output list, delimeter, list C

free( output list C
free(C list )

output list =temporary;
list = parse( input-_list )

return( output _list C
/* list */

FILE: equivalence/library/main.c

' Copyright 1991
"Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>

extern F ILE -yyin;
extern FILE 'yyout;

#define PRnrRAM argument' 0
#define INIPUT-FILE argumentf I
#define OUTPUT-FILE argument[ 2

int main(C number argument, argument
int number argument;
char *argument[ 1

if ( number-argumnent =

yyin =stdin;

yyout st~dout;

yyparse( C
exit( 0 C
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if ( numberargument ==3 I
if ( yyin = fopen( INPUT_FILE, "r" ) ) (UELL )NULL

fprintf( stderr. "%s: ERROR - unaole to open input file %s',,n, AM,
INPUTFILE );

exit( -1 1

if ( ( yyout = fopen( OUTPUTFILE, "w" ) ) (FILE *)NULL 3
fprintf( stderr, "%s: ERROR - unable to open output file '%s',n", COGRAM,

OUTPUTFILE );
exit( -I I

yyparse (;
exit( 1

fprintf( stderr, "usage: %s <input file> <output file>\n", PROGRAM ) I
exit( 0 ;i

} /" main */

FILE: equivalence/library/merge.c

/-
* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*include <stdio.h>
#include <string.h>
include <malloc.h>

#define STRLEN( s ) ( strlen( s ) - 2 ) I
char *merge( string, a, b, c, d
register char *string;
register char *a;
register char ca;
register char *b;register char *c; I

register char *temporary = (char *)NULL;

switch ( count( string, strlen( string ), '%

case 0:
if ( ( temporary = (char *)malloc( strlen( string + + 1 ) ) = (char *)NULL )

sprintf( temporary, string
else

fprintf( stderr, "ERROR: merge( %s )\n", string );
break;

case 1:
if ( ( temporary = (char *)malloc( strlen( string ) + STRLEN( a ) 1 )

(char VNULL
sprintf( temporary, string, a

fprintf( stderr, "ERROR: merge( %s, %s )\n", string, a
break;

case 2:
if ( ( temporary = (char *)malloc( strlen( string ( + STRLEN( a ) STRLEN? o

) =(char *)NULL )I
sprintf( temporary, string, a, b

e I s,
fprLntf( stderr, "ERROR: merge( %s, %s, %s \n", string, a, b

break;

case 3:
if ( I temporary = (char *)malloc( strlen( string 1 STRLEN( a STRLEN( b I

I
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STRLEN( c ) 1 ) (char )NULL )
sprintf( tempora-y, string, a, a, c

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s )\n", string, a, b, c

break;

case 4:
if ( ( temporary (char )maioc strien( string )+ STRLEN( a STPlEN( t

STRLEN( c )+ SRLEN( d ) )) (char )NULL)
sprintf( temporary, string, a, a, c, d

else
fprintf( stderr, "ERROR: merge( %s, %s. %s, %s, %s )\n", string, a, b, c,

break;

default:
fprintf( stderr, "EPRCR: verge! %s )vn", string
break;

return( temporary );
/* merge */

FILE: equivalence/library/non blank.c

/.
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#include <string.h>

char Tnon blank( string
register char *string;

register int offset;
register int length:

length strlen( string ) -;
while ( ( string[ length == ' ' ) && st-ing[ length 401

string[ length-- j = '\0';

offset = 0;
while C string[ offset ' ' ) && ( string( offset ' '

string[ offset- I '\0';

strcpy( string, &string[ offset I

if ( strlen( string !=
return( string );

else
return( 0 1;

1/ non blank */

FILE: equivalence/library/parse.c

/.
* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

include <string.h>

extern char *duplicate( C;

char *parse( list
register char *list;
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register nt ier.gth =0;I

register in" brace 0;
regi s.&er char 't~ermpor ary (--na r 1

swor c ( list[ lenqth )I

case ''
brace,,;
break;

c ase 1-
bract -

break;I

:f brice ==
break;

length++;3

if le--th

74s,. length 1\01
temporary = r6uplicate ( List tI 1
strcpy( list, list + 1 + lenath

e-se

if ( listr length I_='C

temporary = duplicate( [ist,list[lengt 1\0'
retjrn ( ternporary

I' parse */

-L:ecquivalence/lhibrary/replicate-c

Copyright 1991
7eorqia 'r'-titute of :cnlg
Comuiter Engloeering Reseafch Lanoratory

*Auth or: Stcphen R. Wachtel

Oircljde <string.h>I
#Inc ie <mail cc. h>

cnar *replicates count, string, deLimeter

registe- char 'string;
register char *delmeter;

register -tar 'temnporary = (char ' :nalloci j court 'strlen( string (coun.-

if ( temnporary '= (char *(0

strcpy( temporiry, string )

whiltc ( --count !=0

s trcat( L-moorary, delimeter

srcat( tempc'-ary, string

etujrr( te~rporary

rop., Cate *I

P:e: equmvalence/. i'rary/type.c-
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.Copyright 1991
*Grorgia Institute of Technology

* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern char *merge( )

char *type( type name, optional type length
register char *type name;
register char *optional _type_length;

if ( optional type length !=
return( merge( %Ws%s", type_name, optional type length ))

else
return( type name )

I ~type *1

FILE: equivalence/library/uppercase.c

* Copyright 1991
*Georgia Institute of Technology
*Comiputer Engineering Research Laboratory

* Author: Stephen R. Wachtel

char *uppercase( string
register char *string;

register mnt index = 0;

while ( string( index 4 0

s tring( index ]=toupper( string[ index
index++;

return( string C
1' uppercase1

FILE: equivalence/i ibrary/yyerror. c

*Copyright 1991
*Georgia Institute of Technology

*Computer Engineering Pescarch Laboratory
*Author: Stephen R. Wachtel

*tnclude <stdio.h>

extern int yylineno;

void yyerror{ string
register char *string;

fprintff stderr, "line %d, %sVn", yylineno, string I

exit( -1 C
I/* yyerror "

FILE: equiva1e~ce/linmrary/yyqetc.c

*Copyrlqht 1991
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Georgia Institute of Technology I
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#include <stdio.h> 3
#include <ctype.h>

extern int yylineno; 3
int tab( length )
re gister int length;

while ( length-- = 0
yyunput(

return( ' ;
/" tab */ I

int yyget!( file
register FILE *file;

int c;
int column[ 6 1;

loop:
if ( ( c = getc( file ) ==

c = tab( 6 );

if c != In )
return( c );

if ( column( 0 ] = getc( file ) ) ' = I
goto abort 0;J

if ( I column[- I = getc( file = '
goto abort l;

if ( ( column[ 2 1 = getc( file =goto abort_2;
if ( ( column(-3 ] = getc( filegtabt2'

goto abort_3;
if ( column[ 4 1 = getc( file = 3

goto abort 4;
if ( isspace( column[ 5 1 = getc( file )

goto abort_5;

yylineno++;
goto loop;

abort 5:if ( column[ 5 ='\t,

tab( 1 );
else

yyunput( column[ 5 ] );
if ( column[ 5 1 == '\n'

yylineno++;

abort 4: Ii{ (column[ 4 ] -= '\t'

tab( 2 );
else

yyunput( column[ 4 1 3;
if ( column[ 4 == in'

yylineno++;

abort 3: Iif ( column[ 3 ]= \

tab( 3 );
else

yyunput( column[ 3 );
if ( column[ 3 1 == '\n'

yylineno +;

) |
I
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abort 2:
if ( column[ 2 ==\t'

tab 4 ),
else

yyunput( column[ 2 1 );
if ( column[ 2 ] == '\n'

yylineno++;

abort 1:
if ( column[ 1 ] == *\t'

tab( 5 );
else

yyunput( column[ 1 :
if ( column[ 1 ] == I\n'

yylineno+;

abort 0:
if ( column[ 0 1 == '\t'

tab( 6 );
else

yyunput( column[ 0 1
if ( column[ 0 1 == '\n'

yylineno++;

return( c );
} /* yygetc */

FILE: equivalence/library/yywrap.c

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel
*/

int yywrap(

return( 1 );
/ yywrap '/

FILE: equivalence/scanner.1

/*

" Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

%a 10000
ie 10000
%k 10000
%n 10000
%o 10000
%p 10000

a [a.ij
b [bB]
c [cC]
d [dD]
e (eEj
f [fF)
g [gG]
h [hHJ
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i [iI] 3
j [jJ]
k [kK]
1 [IL]
m [mM]i M ImmIn [nN]

p (pP]
q [qQj
r [rR]
s [sS)
t [tT]
u [uU]
v (vV]
w [wW)
x [xX]
Y [YY]
z [zZ]% I
#include "grammar.h"
extern char *yylval;

#undef YYLMAX
#define YYLMAX (256*20)

extern char *duplicate( );
extern char *hollerith( );
extern char *non blank( );
extern char *uppercase( );

%}

^[\*cC] .*[\nl I
^[\ ]*[\n] {
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext );
return( COMMENT );

I\ I )

#ifdef DEBUG
ECHO;

#endif /* return( 1\ /

)I[\&j I

#ifdef DEBUG
ECHO;

#endif
return( \& );

MI(\(l

#ifdef DEBUG

ECHO;
#endi f

return( '\( );

#ifdef DEBUG

ECHO;
#endif

return( '

I
I
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[\]
#ifdef DEBUG

ECHO;
#endi if

return(]

#ifdef DEBUG
ECHO;

#endi f
return( EXPONENTIATE )

#ifdef DEBUG
ECHO;

#endi f
return( '\+')

#ifdef DEBUG
ECHO;

#endif
return( ', )

#ifdef DEBUG
ECHO;

#endi f
return( \')

#ifdef DEBUG
ECHO;

#endif

return

#ifdef DEBUG
ECHO;

#endaif
returni( *

#ifdef DEBUG
ECHO;

#endi f
return( \')

#ifdef DEBUG
ECHO;

#endiif
return(*\';

[\n]
#ifdeif DEBUG

ECHO;
#endi f

/\t reun(In
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#ifdef DEBUG U
ECHO;

#endif
/* return( '\t ) */;

[\. ) {(a) (ni d) \ . {
#ifdef DEBUG

ECHO;
#endif

return( RWAND );

[\.] {ej{q} (\.] (
#ifdef DEBUG

ECHO;
#endif

return( RWEQ );

[\.](e) {q}(v}[\.]
#ifdef DEBUG

ECHO;
#endif return( RWEQV );

[\.] {f}(}{{s}(e}[\.] I
#ifdef DEBUG

ECHO;
#eridif

return( RWFALSE );

#ifdef DEBUG
ECHO;I

return( RWGE );

)I
#ifdef DEBUG

ECHO;
#endif

return( RWGT ); >I
[\. I ll lel \.) f
#ifdef DEBUG

ECHO;
#endif

return( RWLE );

[\]l}{t} [\.] I I
fifdef DEBUG

ECHO;
#endif

return( RWLT );

#ifdef DEBUG
ECHO;

Oendif
return( RWNE );

I (n)(e)(qI v)[\.I

#ifdef DEBUG

I
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ECHO;
#endi f

return( RWNEQV I

#ifdef DEBUG
ECHO;

#endiif
return( RNNOT )

#ifdef DEBUG
ECHO;

#endiif
return( RWOR I

#iifdeif DEBUG
ECHO;

#endi f
return( RWTRUE )

(a)fs{s) ? ii (gi(n(
#ifdef DEBUG

ECHO;
#endif

return( RWASSIGN )

{b) (a) {c) {k) (sIp) {a} c) (e)
#iifdef DEBUG

ECHO;
I#endiif

return ( RWBACKSPACE I

Jbi (11(o1(c) (k} B ]*(d} (a) (ti (a)f
#ifdef DEBUG

ECHO;
#endjif

return( RNBLOCKDATA I

fc)(a)f1)(1) f
#ifdef DEBUG

ECHO;
#endiif

return( RWCALL I

{c) (hI (a) (rI (a) (ci{t) (e)(r I
t1ifdeif DEBUG

ECHO;
#endiif

return( RNCHARACTER )

(c)lh){oI(sI(e}
*iifdeif DEBUG

ECHO;
#endiif

return( RNCLOSE )

fcjfollrr,jfmIfo)fn)f
*iifdef DEBUG

ECHO;
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#endi f
return( RNCOMMON I

(cl (a) (mlp(p1 ({e}{x) I
#ifdef DEBUGI

#endif
return( RNCOMPLEX I

{c){ol (n)(t)til{n)tu)lej
*ifdef DEBUG

ECHO;

#endi f reun WCNIU

{d)(a)(t)(a)

ECHO;
#endif

return( RWDATA I

(dl (ilimI el (nl (atiltol n)
#itdef DEBUG

ECHO;

#edfreturn( RWDIMENSION )

fd)to) 4
#ifdef DEBUG

ECHO;
#endif

return( RNDO I

{d) (o)(u) (bI411(e) f\ ] tpl trl el (clii s) til o)(n) f
Widef DEBUG
enECHO;

return( RNDOUBLE_PRECISION )

telf ilts) tel
#ifdef DEBUG

ECHO;
#endif

return( RNELSL.I

#ifdef DEBUGI

#endi f
return(4 RNELSEIF I

tel (nI(dl
#ifdef DEBUG

ECHO;
#endi f

return( RNEND I

(elinltd)[\ Ijt1)jfj
*ifdef DEBUGI

#endi f
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return( RWENDIF I

{etfnt (d){f(flit l(tel t
#ifdef DEBUG

ECHO;
#endi f

return( RWENDFILE I

(e) in) (t(r)ty)
#ifdef DEBUG

ECHO;
#endi f

return( RW ENTRY I

tel tqt tul(it(vI (alt 11 el tnl (cttel
#jfdef DEBUG

ECHO;
#endif

return( RWEQUIVALENCE I

tel (xl t(i{et {r tnt tatj fi
#ifdef DEBUG

ECHO;
#endi f

return( RWEXTERNAL )

(ft )rm(att i)t(t). *
#ifdef DEBUG

ECHO;
#endi "

yylval = duplicate( yytext I
return( RWFORMAT I

(fttultn) tc)tttittoltnj
#ifdef DEBUG

ECHO;
#endif

return( RWFUNCTION t

tgtt(\ ]*(tttto
#ifdef DEBUG

ECHO;
#endi f

return( RWGOTO I

#ifdef DEBUG
ECHO;

#endi f
return( RWIF 1

#ifdef DEBUG
ECHO;

#endi f
returnt RW IMPLICIT

#ifdef DEBUG
ECHO;

#endi f
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return( RWINCLUDE ~

{i} fnlj) i ul i)fr} {e}f
#ifdef DEBUG

ECHO;I
#endi f

return( RWINQUIRE )

Ii) {n) (t){e(e{g} e) (r)
#ifdef DEBUG

ECHO;
#endi f

return) RW_:NTEGER )

{i){n){t) (r)(i){n){s)(i){c}

#ifdef DEBUG

(endif
return( RWINTRINSIC )

#ifdef DEBUG
ECHO;

#nifreturn( RWLOGICAL )

(nI (a) (i) {e) {1) (i)(s) {t)U

ECHO;
#endif

return( RWNAMELIST I

{al(p){e){n) f
#ifdef DEBUG

ECHO;

#endif Ueu~( WOE

(p) (a) {rI (a) (n) (e)(t) (e) (r} )
Nifdef DEBUG

ECHO;
#endif

return( RN_PARAMETER )

(p1 (a) (u) ) (e)
#ifdef DEBUG

enECHO;I

return( RNPAUSE )

*ifdef DEBUG
ECHO;

$endi f

return( RNPRINT 1

(P)IrI (ol (q)I rI(a) (i)
#ifdef DEBUG

ECHO;

return) RNPROGRAM )
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fr~eofa}{di
#ifdef DEBUG

ECHO;
#endi f

return( RWRE-AD I

#ifdef DEBUG
ECHO;

#endi f
return( RNREAL I

{r)(eI(t)(u}(r}{n}
#ifdef DEBUG

ECHO;
#endi f

return( RWRETURN I

JrI e(e{w)f{il (nI (dl
#ifdef DEBUG

ECHO;
#endj f

return( RWREWIND )

{s) (a) (vi (elf
#ifdef DEBUG

ECHO;
#endif

return ( RWSAVE I

(s)(t)(oI(p)
#ifdef DEBUG

ECHO;
#endi f

return( RWSTOP I

I sI ul Ib)[rfr ol(ul Itji h(nI (e)
#ifdef DEBUG

ECHO;
#endi f

return( RNSUBROUTINE I

(tj~h({ejjnI
#iffdef DEBUG

ECHO;
#endi f

return( RW THEN I

(tifo)f
Oifdet DEBUG

ECHO;
#endj f

return( RWTO I

(w)(rIfij~tI(eI
#ifdef DEBUG

ECHO;
#endi f

return( RNWRITE I
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f)}(nI){d)fe)f)f) f i) n)fe])jd)
#ifdef DEBUG

ECHO;
#endi f

return) RWUNDEE'INED )

[a-zA-Z] [ a-zA-ZO-9]*
#iifdef DEBUGI

#endiif
yylva. = duplicate( uppercase( yytext

return( IDENTIFIER )

^(0-9 ](0-9 ][0-9 1(0-9 )[0-9 1[\ I
#iifdef DEBUG

ECHO;I
#endi f

yylval = duplicate( non-blank) yytext ))

return) LABEL )

[0-91+
[O-9]+/\. [a-zA-Z]+\.f
#ifdef DEBUG

ECHO,
#endiifI

yylva. = duplicate( yytext )
return( INTEGER );

(0-9]*\. (0-91 C [eE] [\+\-1 ?(0-91+) ?

C0-91 + C eE] [\+\-] ? 0-9] +) ?
#ifdef DEBUG

ECHO;I

yylval = duplicate) yytext )
return( REAL )

[0-9] +\ [0-9 * ([dO] [\+\-] ?[0-91±) ?
[0-9] \. [0-9] +([dO] [\±\-] ?[0-91+) ?
[0-91±([d01 [\+\-]?[O-91*)?(

#ifdef DEBUGI

#endi f
yylval =duplicate( yytext
return) DOUBLE-PRECISION )

#ifdef DEBUGI
ECHO;

#endjif
yytext[ 0 1
yytextf strien) yytext ) j
yylval =duplicate) yytext )
return) STRING )

[0-91±[hH] f

ECHO;

Oerndjif
yylval =duplicate) hollerith) yytext, 1\11,
return) HOLLERITH )
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FILE: equivalence/stacement/Makefiie

4
# Copyright 1991
* Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
#

CC = cc -q
INCLUDE = ../inclode
CFLAGS = -IS(INCLUDE)
LIBRARY = statement.a

OBJECTS = \
data Statement.o

$ (LIBRARY) : $ (OBJECTS)
rm -f $(LIBRARY)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o

.c.o:
S(CC) -c S(CFLAGS) <

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: equivalence!statement/data statement.c

/-

* Copyright 1991
Georgia Institute of Technology

* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
'/

include <stdio.h>
#include "list.h"

extern LIST 'rlist;
extern LIST -iiist;
extern chat *merge( );
extern char *parse( );

void data statement( data list
register char 'data _list;-

register char *data;
register char *variable list;
register char 'constant list;

register char *variable;
register char *constant;

register LIST -temporary;
register int index;

while ( data = parse( data list

variable list = parse( data
constant list = parse( data

variable = -se( variable list

if ( strncnp( variable, "!REAL", S )

index = 0;
while ( constant = parse( constano >is
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f ( atoi( constant ) C ) 3
if C ( temporary = find index( riist, ++index ) 0

temporary-'alternate = merge( "RIN(%s)", constant );
else

printf( "ERROR: rlist(%d) rot found\n", index );

if ( strncmp( variable, "!INT", 4 ) = C 3
index =
while c constant = parse( constant list).

if C atoi( :onstan. ) = )

if C ( temporary find index( ilist, 'index 0 C := o
temporary->alternate = merge( "IIN(%s)", constant C;

else
printf( "ERROR: ilist(%d) not found\n", index C;

/* data statement "3

I
3
I
I
I
I
I
U
I
I
I
I
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FILE: etimer/Makefile

# Copyright 1991
#Georgia Institute of Technology
# omputer Engineering Research Laboratory

# Author: Stephen R. Wachtel

Idefault: e t me r

CC -cc -g
INCLUDE = includeICFLAGS = -IS(INCLUDE)
LIBRARY = stateinentlstatement.a library/ljbrary.a

OBJECTS =\

*gaJar c](INCLUDE)/grammar.h\

*scanner. [col
yytrace.[co[I y. output

PROGRAMS =\

*et imer

I ramnrar.c: rriay
yacc -dv gramrnar.y
mv y.tab.h S(INCLUDE)/granrar.h

my y.tab.c grammnar.cI scanner.c: scanner.!
lex -Vt scanner.1 Ised 's/getc/yygetr/I >scanner.c

scanner.o: scanner.c S(INCLUDE)/grarnmar.h
$ (CC) S (CFLAGS) -c scanner.c

gram'mar .o: gramxmar.c
S(CC) $(CFLAGS) -c grammar.cIt etimer: gramnmar.o scanner.o $(LIBRARY)
$(CC) -o etirner grammzar.o scanner.o $(LIBRARY)

sgrammnar.c:gramnmar.c yytoken.awk

awk -f yytoken.awk <gramrnar.c >sgrarnnar.c

sgramnmar *o: sgrammar.c
$(CC) S(CFLAGS) -c sgrarnrar.c

setimer: sgramnmar.o scanner.o $(LIBRARY)

$(CC -o setimer sgrammar.o scanner.o $(LIBRARY)

dscanner.c: scanner.c

cp scan ner.c dscanner.c

dscanner.o: dscanner.c $S(INCLUDE) /grammar.h
S(CC ) S(CFLAGS) -DDEBUG -c dscanner.c

detimer: gramrnar.o dscanner.o $(LIBRARY)

$(CC) -o detimer gramnmar.o dscanner.o S(LIBRARY)

tgrammiar .c :grammrar .c

sed 's/yyst.ack:/& yytrace(yystate);/' grarnmrar.c >rqramnmar.c

tgramnmar. 0: tqranmar c
$(CC) S(CFLAGS) -c tgrammar.c
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tetimer: tgrammar.o scanner.o yytrace.o $(LIBRARY)
$(CC) -o tetimer tgrammar.o scanner.o yytrace.o $(LIBRARY)

yytrace.c: grammar.c yytrace.awk
awk -f yytrace.awk <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrace.c

clean: I
cd statement; make clean
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS)

FILE: etimer/grammar.y I
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel

/*
FORTRAN 77

%token RW AND
%token RW-ASSIGN
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RW-CALL -%token RW-CHARACTER

%token RW-CLOSE
%token RW-COMMON
%token RW-COMPLEX
%token RW-CONTINUE%token RW-DATA

%token RW-DIMENSION
%token RW-DO
%token RW-DOUBLEPRECISION
%token RW-ELSE -
%token RW-ELSEIF
%token RW-END I%token RW-END-IF

%token RW-ENDFILE
%token RW-ENTRY%token RW-EQ

%token RWEQUIVALENCE
%token RWEQV
%token RW EXTERNAL
%token RW-FALSE I%token RW-FORMAT

%toien RWFUNCTION
%token RW-GE
%token RW-GOTO
%token RWGT
%token RW-IF
%token RW-IMPLICIT
%token RW-INCLUDE
%token RWINQUIRE
%token RWINTEGER
%token RW-INTRINSIC%token RW-LE

ttoken RW-LOGICAL
%token RWLT
%token RW-NAMELIST
%token RW-NE
%token RWNEQV
%token RWNOT
%token RW-OPEN
*token RW-OR
%token RW PARAMETER
%token RW PAUSE%token RW-PR:NT I

I
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%token RW PROGRAM
%token RW-READ
%token RW-REAL
%token RW RETURN
%token RW REWIND
%token RW SAVE
%token RW- TOP
%token RW SUBROUTINE
%token RW-THEN
%token RW-TO
%token RW-TRUE
%token RW-WRITE
%token RW-UNDEFINED

%token COMMENT
%token CONCATENATE
%token DOUBLE PRECISION
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left ','
%nonassoc ':'
%right 1='
%left RW EQV RWNEQV
%left RW OR
%left RW AND
%left RW-NOT
%nonassoc RW EQ RW NE RWLT RWLE RW GT RW GE
ileft CONCATENATE . ..
%left '+'
%left *'/
%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

extern POINTER array( );
extern POINTER duplicate( );
extern POINTER implied do list( );
extern POINTER label( );
extern POINTER list( );
extern POINTER merge( );
extern POINTER type( );

program:
optional statementlist

summary( );

optional statementlist:
Ji NULL /

statement list

statement list:
statement

statement list statement
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statement:
commentstatement

label unlabeled statement

statement( $1 }I

commentCstatement:
COMMENT

if ( timer( $1 ) == 0

comment-statement( $1

label: i
$$ = label( $1 );

unlabeled statement:
includestatement

IIprogram_statement

block data-statement

functionstatement 3
subroutinestatement

entrystatement

endstatement

specification statement

executable-statement 3
format statement

include statement: I
RW INCLUDE character-constant

include statement( $2

program taLe.ent:
RW PROGRAM programidentifier

program( $2 );
program_statement( $2

}I
program identifier:

IDENTIFIER

$$ = $1; }I

block data statement:
- RW-BLOCKDATA block-data-identifier

block data statement( $2 C; I
I



13. Appendix H: etimer program source 217

block data identifier:
IDENTIFIER

$$ = $i;

function statement:
R-_FUNCTION function-identifier optionalformalargumentlist

function-statement( 0, $2, $3 );

type RWFUNCTION function identifier optional formalargumentlist

function-statement( $I, $3, $4 );

function identifier:
IDENTIFIER

$$ = $i;

subroutine statement:
RW-SUBROUTINE subroutine-identifier

subroutine-statement( $2, 0 );

RWSUBROUTINE subroutine identifier optionalformal_argumentlist

subroutine-statement( $2, $3 );

subroutine identifier:
IDENTIFIER

$$ $1;

entrystatement:
RW_ENTRY entryidentifier

entrystatement( $2, 0 );

RWENTRY entryidentifier optional_formal_argumentlist

entrystatement( $2, $3 );

entryidentifier:
IDENTIFIER

$$ - $1;

optional formalargumentlist:

$ = 0;



I
218 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2

I(, formalargument list )

$$ = $2;

formalargument list: 1
formalargument

$$ = merge( "{%s}", $1 );

I
tormalargumenL_1±st ', fo~maiargument

$$ = merge( "%s{%sl", $1, $3 C; 3
formal argument:

IDENTIFIER

formal argument_alternate return

$$ = $1; ~I

formalargument_alternatenreturn:

'i"

$$ = duplicate( "' 1;)I

end_statement: (IRW_END

end-statement( );

~I

specificationstatement:
external-statement

intrinsicstatement

parameterstatement

dimension-statement

declaration statement

save-statement

commonstatement

equivalence_statement

implicit_statement

data-statement

namelist statement

~I

external statement:
RWEXTERNAL external list

external statement( $2}I

I
I
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external list:
external

$$ = merge( "(%s}", $i );

external-list ',1 external

$$ = merge( "%s{%sj", $1, $3 );

external:
IDENTIFIER

$$ = $I;

intrinsic statement:
RWINTRINSIC intrinsic list

intrinsic statement( $2 );

intrinsic list:
intrinsic

$$ = merge( "{%s}", $1 );

intrinsic list 1,1 intrinsic

$$ = merge( "%s{%s}", $1, $3 );

intrinsic:
IDENTIFIER

$$ $;

parameter statement:
RW-PARAMETER ' parameterlist )

parameterstatement( $3 );

parameterlist:
parameter

$$ = merge( "(%s}", $I );

parameter_list ',' parameter

5$ = merge( "%s{%s}", $i, $3 );

parameter:
IDENTIFIER 1= expression

$$ = merge( "{%s}{%s}", $i, $3 );

dimension statement:



I
220 Annual Report: Digital Emulation Technology Laboratory Volume 1. Part 2

RWDIMENSION dimension list

dimensionstatement( $2 );

dimension list:
dimension

$$ = merget "Ps)", $1 ';}I
dimension list ',1 dimension

$$ = merge( "%s(%s}", $I, $3 );

dimension:
IDENTIFIER '('subscript_list )

$$ = merge( "{%s}(%s)", $I, $3 );

)U
subscriptlist:

subscript

$$ - merge( "{%s}", $1I;II
subscriptlist , subscript

$$ = merge( "%s{%s}", $1, $3 1;}I

subscript:
upper bound

$$ $i;

lowerbound ':' upperbound

$S = merge( "%s:%s", $1, $3 );

)I
lower bound:

expression

$$ = $I;

upper_bound: I
lower-bound

$$ = $1;

upperboundadjustable

(I$$ = $I;

upper boundadjustable:

$ I
$$ = duplicatel .... );

}I
I
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declaration-statement:
type declarationlist

declaration statement( $1, $2 1;

declaration list:
declaration

$$ = merge( "{%s}", $1 ;

declaration list ',' declaration

$$ = merge( "%s{%s)", $1, $3 );

declaration:
IDENTIFIER

$$ = merge( "{%s}", $1 );

IDENTIFIER '(' subscriptlist 'I

$$ = merge( "{%s}{%s}", $1, $3 );

type:
typename optionaltype length

= type( $1, $2 );

typename:
RW CHARACTER

$$ = duplicate( "CHARACTER" I;

RW COMPLEX

$$ = duplicate( "COMPLEX" );

RW DOUBLE-PRECISION

$$ = duplicate( "DOUBLE PRECISION" );

RW INTEGER

$$ = duplicate( "INTEGER" );

RW LOGICAL

$$ = duplicate( "LOGICAL" );

RW REAL

SS duplicate( "REAL" );

RW UNDEFINED

$$ = duplicate( "UNDEFINED" );
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optional type-length:
F- NULLf

$$ = 0;
I

typelength

$$ = $1;

typelength:
INTEGER {I
$$ = merge( "*%s". $2 );

'' type_lengthadjustable

$$ = merge( "*%s", $2 );

typelengthadjustable: I
$$ = duplicate( "()

savestatement:
RWSAVE optional_savelist

savestatement( $2 );

optional save list:
/ NULL */{

$$ = 0;

II
save list

$$ = $1; 3

save-list:
save

$$ = merge( "{%s}", $1I;

savelist 1,1 save

$$ = merge( "%s(%s}", $i, $3 1;

}I
save:

IDENTIFIER

$$ - $1; II
common name

$ = $; )I

I
I
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common-statement:
RW_-COMMON optional common name common list

common statement( $2, $3

optional common name:
F* NULL/

$$ = 0;

common name

common name:
/ optional_identifier /

$$ = $2;

optional identifier:
PNULL ~

$$ =0;

IDENTIFIER

common-list:
common

$$=merge(I "(%s)", $1 I

comimon-list ' common

$$ = merge( 11%s{%s}", $1, $3 I

common:
IDENTIFIER

$$ = merge( "{%s)", $1 I

IDENTIFIER '(' subscript list 1'

$$ = merge( "{%sI{%sI", $1, $3 I

equivalence statement:
RW_-EQUIVALENCE equivalence-list

equivalence-statement( $2 I

equivalence list:
equivalence

SS merge( "(%s)", $1 I
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equivalence_list 1,1 equivalence

$$ = merge( "%s{%s}", $1, $3 );

equivalence:
'( variablelist '1)

= $2;

variable list: i
variable

$$ = merge( "(%s}", $1 );

I
variablelist ', variable

$$ = merge( "%s{%s}", $i, $3 );}3

implicit statement:
RW- IMPLICIT type '(' implicitlist '){I

implicit_statement( $2, $4 );

implicit list:
implicit

$$ - merge( "{%s)", $1;

1
implicitlist ',' implicit

$$ = merge( "%sI%s}", $1, $3 ); 3
implicit:

IDENTIFIER

$$ = $1;

IDENTIFIER '-' IDENTIFIER

$$ - merge( "%s-%s", $1, $3 );

; I
namelist statement:

RWNAMELIST namelist-name namelist-list

namelist statement( $2, $3 I;}I

narelist name:
n i' IDENTIFIER '/'

$$ = $2;

namelist list:

I
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name list

$$=merge( '%PS.

namelist_ list ,1 namelist

$$=mercie( "'%si%sl', $1, $3 I

nameli St:
IDENTIFIER

data-statement:
RW_-DATA data-list

data-statement ( $2

data-lin~t:
data

$$ = merge( {%s) ", $1

data_ list optiora2._comma data

$$ - merge( "Ws%sPI, $1, $3

data:
data -variable-list 1/1 data-constant_list 1/'

$5=merge( "{%s)(%s)", $1, $3 )

data-variable -list:
data variable

$$ = merge( "{Oss}, ,l )

data-variable-list ', data-variable

5$=merge( "%s(%s}", $1, $3 I

data-variable:
variable

$$ 1

data implied_do_list

$$ = $1;

data_implied do list:
(' data _variable _list I 'DENTIFIER expression list

$$ = implied 1.0 list( $2, $4, S$6I
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daia constant-list:
data-constant

$$ = merge( "%} 1)

data -constant-list 1,1' data-constant

$$=merge( "%s{%sV', $1, $33

data constant:

data-initja~ilzat ionI

IDENTIFIER 1*1 data-initialization

$$ = merge( "%s *%s", $1, $3 )

INTEGER 1* data initializatio,

$$ = merge( "%s %s", $1, $3 )

data_ initialization:
IDENTIFIER

$$ $;

character-constant

logical conat ant

$$ = $1;3

signed numerical constant

signed_numnerical constant:
numerical-constant

+numerical-_constant %prec SIGN

$$ = merge(I "+%s", $2 I

* ,numerical-_constant %prec SIGN3

$$=merge( "-%s", $2 I

expre- sion:
parenthesis_expression

simple expression
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$S = $1;

parenthesis expression:
(expression 1

$$=merge( "'(%s)", $2 )

simple expression:

variable

$$ = $i;

constant

$$=$1;

arithmetic expression

$$ = $1;

character_expression

5$=$1;

relational expression

$$= i

logical expression

$ $

unary expressionI $5 =$1;

variable:
IDENTIFIER

$$ = $1;

IDENTIFIER string subset

5$=merge( "%~s %s", $1, $2 1

array

$$ $1;

array:
IDENTIFIER 'i' optional expression_list '

$$ = array( $1, $3 I

IDENTTF TER (' optional expression 1i-L I)' str~nq sub'~e

S$ =merqe( 11%s %s", array( Si, $3 ), $5 I



I
228 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2

optional expression_list:
r" NULL ./

= 0;

eI

expression list * I
expressionlist:

$$ = merge( "fs}", $1 I;

expressionlist I,' expression

$$ merge( "%s(%s}", $i, $3 );

}U
string subset:

( optional expression ':' optionalexpression )* I
$$ = merge( "(%s:%s)", $2, $4 1;

optional expression: 

$$ = 0;

expression

$$ = $1;

constant:
characterconstant

$$ $1;
}

logicalconstant

$$=$i }U
numerical-constant

$$ - $1;

character-constant: U
$$ - $1;

STRING

5$ = Sl;

logical constant: I
I
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RWFALSE

$$=duplicate( ".FALSE."

RWTRUE

$$ = duplicate( ".TRUE." )

numerical-constant:
DOUBLEPRECISION

$$= $1;

INTEGER

$$ = $1;

REAL

$$ = $i;

arithmetic_expression:
expression 1+1 expression %prec+

$$ = merge( 'Its + 96s", $1, $3 I

expression -1 expression %prec -

$$=merge( "%s - %s", $1, $3 I

expression *1expression %prec

$$=merge( "%s*%s', $1, $3 I

expression 1/ expression %prec/

$$ - merge( "Ws/s", $1, $3 I

expression EXPONENTIATE expression %prec EXPONENTIATE

5$=merge( $1, $3 I

character expression:
expression 1/ '/1 expression %prec CONCATENATE

$$ = merge( 'ts // %s" $1, $4 I

relational_expression:
expression RN_EQ expression %prec RWEQ

$$ = merge( 'Its .EQ. ts", $1, $3 I

expression RWNE expression %prec RW_NE

$S - merge( 'Its .NE. ts*', $1. $3 I

expression RW_LT expression %prec RW_LI

$$ - merge( 'Is .LT. %s", $1, $3 I
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expression RWLE expression %prec RW_LE 3
$$ = merge( "%s .LE. %s", $1, $3 );

expression RW_GT expression %_--- RW _T

$$ = merge( "%s .GT. %s", $1, $3 );

expression RW_GE expression %prec RW_GE 3
$$ = merge( "%s .GE. %s", $1, $3 ); !I

logicalexpression:
expression RW AND expression %prec RWAND

$$ = merge( "%s .AND. %s", $i, $3 ); I

II
expression RWOR expression %prec RWOR

$$ merge( "'s .OR. %s, $1, $3 );

)U
expression RWEQV expression %prec RWEQV

$S - merge( "%s .EQV. %s", $1, $3 1

II
expression RW_NEQV expression %prec RW NEQV

$$ = merge( "+s .NEQV. %s", $1, $3

unary_expression:

'+1 expression %prec SIGN

$$ = merge( "+%s", $2 )

-'expression %prec SIGN

$$ = merge( "-%s", $2 );

RW_NOT expression %prec RW_NOT

$$ = merge( ".NOT. %s", $2 );

~I

executable-statement:
do-statement

logical_ifstatement 3
block-if-statement

elsestatement

else-if statement

end if statement

subsetexecutablestatement 3
dostatement:

RW_DO INTEGER IDENTIFIER '=' expression-list

computation( 0 ); I
do statement( $2, $3, $5 ); I

I
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logical if statement:
if expression subsetexecutable_statement

logical if statement( );

ifexpression:
RW IF '( expression ')'

computation( 0 );
ifexpression( $3 );

block if statement:
RW IF I' expression I)' RWTHEN

computation( 0 );
block if statement( $3 );

else statement:
RW ELSE

computation( 0 );
else-statement( );

else if statement:
RWELSEIF '(' expression ) RWTHEN

computation% 0 );
ele if statement( $3 );

end if statement:
RW END IF

computation( 0 );
end if statement( );

subset executable statement:

assignmentstatement

assign-statement

arithmetic if statement

continue-statement

call-statement

return-statement

unconditionalgo to-statement

computedgotostatement

assigned_go_to statement

stop_statement

pause_statement

iostatement
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assignrnentstatenent:
variable 1= expression

computation( 0 ); I
assignment_statement( $1, $3 )

assign statement:I
RWASSIGN INTEGER RW_TO IDENTIFIER

computation( 0 )
assign statement( $2. $4 )

arithmetic-if-statement:I
RW-IF (1 expression ') integer list

comnputation( 0 )
arithmetic_if_statement( $3, $5 )

continue-statement:
RWCONTINUE

computation( 0 1

continue-statement( I

call-statement:
RW_CALL IDENTIFIER

computation( $2 )
call-statement( $2, 0 1

RWCALL IDENTIFIER optional_actual_argument list

if ((strncmp( $2, "send_", strien( "send-" I0U
11 ( strncmp( $2, "receive_", strlen( "receive " =0

communication( $2, list( duplicate( $3 ," I;
else

computation( $2 )

call-statement( $2, $3 I

optional actual_argument list:

$$ = 0;3

I(C' actual argument-list I'

$$ - $2;U

actual argument_list:I

$$ - merge( "(ts)", $1 I

actual argument-list 1, * actual argument

$$=merge( "Wsits)", $1, $3 1
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actual-argument:
expression

$$ = $;

actual_argument_alternate_return

$$ = $1;

actualargument alternate return:
INTEGER

$$ = merge( "*%s", $2 );

return statement:
RW_RETURN optional_expression

computation( 0 );
return-statement( $2 );

unconditionalgo_to-statement:
RWGOTO INTEGER

computation( 0 );
unconditional gotostatement( $2 C;

computedgo to statement:
RWGO TO '(* integerlist I)' optionalcomma expressionf

computation( 0 );
computedgoto_statement( $3, $6 );

assignedgo tostatement:
RWGOTO IDENTIFIER

computation( 0 );
assigned_go_to_statement( $2, 0 );

RWGOTO IDENTIFIER optional-comma '(' integer-list )

computation( 0 );
assignedgo tostatement( $2, $5 );

optional comma:
F" NULL */

integer list:
INTEGER

$$ = merge( "(%s)", Si C;

integer_list ',' INTEGER
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$$ = merge( "%s{%s", $1, $3 );

pause-statement:
RW_PAUSE optional_expression

computation( 0 );
pausestatement( $2 ); I

stop-statement:
RW_STOP optionalexpression

computation( 0 );
stopstatement( $2 );

io statement:
openstatement

close statement

inquire_statement

read-statement

write-statement

print_statement

backspacestatement

rewind-statement

endfilestatement 5
open-statement:

RWOPEN '(1 controlinformationlist ')'

computation( 0 );
open_statement( $3 );; I

close-statement:
RWCLOSE I( control information list ')'

computation( 0 ); I
closestatement( $3 );

inquire statement: I
RWINQUIRE ( controlinformation list '),

computation( 0 );
inquirestatement( $3 );)I

read statement:
RW READ I(' control_informationlist 1)' optional io list

computation( 0 );
I readstatement( $3, $5 ); 5
RW READ control

I
I
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computation( 0 );
read-statement( $2, 0 );

RWREAD control ',1 io-list

computation( 0 );
read-statement( $2, $4 );

write statement:
RWWRITE ' (' controlinformation_list I)' optional io list

computation( 0 );
write-statement( $3, $5 );

print statement:
RW PRINT control

computation( 0 );
print_statement( $2, 0 );

RWPRINT control 1,1 io list

computation( 0 );
print_statement( $2, $4 1;

backspace statement:
RWBACKSPACE I(' control information list ')'

computation( 0 );
backspace statement( $3 );

RW BACKSPACE control

computation( 0 1;
backspace-statement( $2 );

rewind-statement:
RW REWIND '(' controlinformation list )

computation( 0 );
rewindstatement( $3 );

RW REWIND control

computation( 0 );
rewindstatement( $2 );

endfile statement:
RW _ENDFILE '(' control information list s)

computation( 0 );
endfile statement( $3 );

RW ENDFILE control

computation( 0 1;
endfile statement( $2 );
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control information list: I
control-information i

$$ = merge( "{%s}", $1

controlinformationlist 1,1 controlinformation

$$ = merge( "%s(%s}", $1, $3

control information:
control

s$ = Sl;I

IDENTIFIER 1=' expression

$$ = merge( "%s = %s", $1, $3 13

control: I
variable

$$ = $1;

constant

5$ = $1;

$$ = duplicate( *" 1;

optional io list:
* NULL /

S$ = 0;

io list

$ $1; }I

io list: 3
io

$$ = merge( "(%s}", $1 );

io list ", io

$$ = merge( "%s(%s}", $I, $3 I;

10:
expression

$ = $1;

io_implied do list

{ I

S$ = Sl



13. Appendix H: etimer program source 237

ioimplieddo list:
(io list ,' IDENTIFIER ' expression list

$$ = implied do-list( $2, $4, $6 )

format-statement:
RWFORMAT

format-statement( $1 )

FILE: etimer/include/list.h

" Copyright 1991
"Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#define LIST struct list-type
LIST

char *identifier;
char *type;
mnt number;
mnt length;
char *dependent;
LIST *next;

exenLS;*n it

extern LIST *end list( )

extern LIST *finZ[_list( )

extern void print list( )
extern void delete-list( I

FILE: etimer/library/Makefile

# Copyright 1991
# Georgia Institute of Technology
* Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

CC = cc -g
INCLUDE - . ./include
CFLAGS -- IS(INCLUDE)
LIBRARY - library.a

OBJECTS =\
alias.o\
array.o\
collapse.o\
count.o \
duplicate.o\
hollerith.o\
implied -do -list.o\
label.o \
link_ list.o \
list.0 \
lowercase.o \
main.o \
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marginprintf.o \
merge.o \
non blank.o \
parse.o \
print level.o \
stack o \
statement.o \summary.o\

timer.o \
type.o \
typename.o \
update.o\
yyerror.o \
yygetc.o \
yywrap.o

$ (LIBRARY) :$ (OBJECTS) I
rm -f $(LIBRARY)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o

$(CC) -c $(CFLAGS) $< 3
clean:

rm -f $(LIBRARY) $(OBJECTS)

FILE: etimer/library/alias.c I

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>

extern int yylineno; i
extern char *duplicate( );
extern char *lowercase( );

#define ALIAS struct alias_type
ALIAS

char *oldidentifier;
char *newidentifier;

static ALIAS alias table[ I

{ --n, fin I
#define ALIASTABLE ( sizeof( alias-table ) / sizeof( ALIAS ) ) 3
char *alias( identifier )
register char *identifier;

~Iregister int low, high;

register int middle, test;

lowercase( identifier );

low = 0;
high = ALIASTABLE - 1;

while ( low <- high I
I
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middle (low + high )/2:
test -strcmp( identifier, alias_tablel middle ].old identifier )

if Ctest < 0

high = middle - 1;
continue;

if Ctest >0

low = middle + 1;
continue;

fprintfl stderr, "line %d, %s iiased to %sn", yylineno, identifier, allantnable:
middle I.new identifier )

return( alias_table[ middle ].new-identifier )

return( identifier I
I V alias */

FILE: etimerflibrary/array.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern char *list( )

extern char *merge( )

char *array( identifier, optional_expression_list
register char *identifier;
register char *optional_expression list;

if ( optional_expression list !=(char *)0
return( merge( "%s(%s)", identifier, list( optional expression list, , I ;

else
return( merge( "%so", identifier II

/* array */

FILE: etimer/library/collapse.c

" Copyright 1991
"Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
finclude <string.h>

extern char *merge( I
extern char *Parse( )

chpz *collapse( input list
register char *input_Tist;

reuister char *input = (char *)NULL;
int number = -1;

register char *old input = (char *)NULL;
int old-number = -1;

register char *output list = (char *)NULL;
register char *output;
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while ( finput = parse( input_ list ( (char *)NULL)3

sscanf( input, "%d"l, &number )

,f (( old-number + 1 ) ! number

if ( old_input !=(char *)NIJLLU

if ( output list !=(char *)NULL

output = merge( ll%s(%s}{%sil, output_list, old-input, input )

else
o utput = merge( "{%s){%spl, old_input, input I

free( old_input

el1se

if ( output list !=(char *)NULLI

output = merge( "%sis}"l, output list, input )
tree( output list I

eleoutput = merge( "{%sill, input )

free( input I

output-list =output;I
old-input = (char *(NULL;

else
old_input = input;

old_number -number,

if l ,d_input != (char -)NULL(3

if ( output list != (char ')NULL

output - merge( ll%s{%sV', output--list, old_ input (
free( output-list I

el1seI
output = merge( nt%s(", old input I

free( old input )
output-list = output;

return( output list I
/* collapse 'I

FILE: etimer/library/count.c

Copyright 1991I
Georgia Institute of Technology

" Computer Engineering Research Laboratory
"Author; Stephen R. Wiachtel

mnt co,::l. ktring, length, c
register char *string;
register int length;
register chat c;I

register int c co,.nt =0;

while f l-ength !=0)

if ( 'string == c
c count++;
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string++;

length--;

return( c count );
}/* count */-

FILE: etimer/library/duplicate.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineeri-g Research laboratory
* Author: Stephen R. Wachtel
# d/

#include <stdio.h>

#include <string.h>

#include <malloc.h>

char *duplicate( string
register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL )

if ( ( temporary = (char *)malloc( strlen( string ) + 1 ) ) (char *)NULL

strcpy( temporary, string );
else

fprintf( stderr, "ERROR: duplicate( %s )\n", string );I}
return( temporary );

} / duplicate */

FILE: etimer/library/hollerith.c

" Copyright 1991
* Georgia Institute of Technoloqy
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*/

#include <stdio.h>

char *hollerith( string, delimeter

register char *string;
register char delimeter;

int hollerith-length;
register int stringlength = 0;

sscanf( string, "%dh", &hollerith _ength );

string[ string length -- = delireter;
while ( hollerithlength 1= 0

if ((string[ stringength =yyinput( 'n'

yyunput ( string[ string_length ])

break;

string length++;
hollerith length--;

string( stringength r delcmeter;

string( string length = \0';
return( string

I



U
242 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2

/* hollerith */ 3
FILE: etimer/library/implied do list.c

* Copyright 1991
Georgia Institute of Technology

* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

extern char *list( );

extern char *merge( );

char *implied do list( variablelist, identifier, expressionlist
register char *variable list;
register char *identifier;
register char *expressionlist;

return( merge( "(%s, %s - %s)", list( variablelist, ", ), identifier, list(
expression list, ", " ) ) );

/* implieddolist */ I

FILE: etimer/library/label.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel 3

extern int level;

char *label( string ) I
register char *string;

if ( string != (char *)0
marginprintf( "%d\t", atoi( string ) );

marginprintf( "\t" );

while ( checkstack( string ) 0

level--;

return( string );
/* label */

FILE: etimer/library/link list.c

" Copyright 1991
* Georgia Institute of Technology

* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>
#include <malloc.h>
#include "list.h"

LIST *end list( list
register LIST *list;

if ( list != (LIST *)NULL

(I
I
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while ( list->next !=(LIST -)NULL
list =list-next;

return( list I
/* end-list */

LIST *add list( list, identifier, type, number, length
register LIST **list;
register char *identifier;
register char *type;
register mnt number;
register mnt length;

register LIST *temporary -(L:ST *)malloc( sizecf( LIST II

temporary->identifier = identifier;
temporary->type = type;
temporary->number = number;
temporary-)length = length;
temporary->dependent = (char *)NULL;
temporary-)next = (LIST *)NULL;

if ( *list =- (LIST *)NULL
*list = temporary;

else
end-list( *list )->next =temporary;

return( temporary I
1/* add-list */

LIST *find list( list, identifier, type
register LIfST *list;
register char *identifier;
register char *type;

while Clist !=(LIST *)NULL

if ((strcmp( identifier, list->identifier I =0

&& Cstrncmp( type, list->type, strlen( type I =01

return( list );

list = list->next;

fprintf( stderr, "ERROR: find-list( %s, Ids )\n", identifier, type I
exit( -1 );

I/* find-list *

void print list( file, list
register FILE *file;
register LIST *list;

w hile Clist !=(LIST *)NULL

if Clist->identifier ==(char *)NULL
fprintfC file, ""'"I

else
fprintf( file, "%s *,list->identifier I

if ( list->type == (char *)NULL
fprintf( file,"\'

else
fprintf C file, 11%s ",list->type

fprintf( file, "%d %d\n", list->number, list->leng1,h I

list = list->next;

fprintf( file, "\n" 1
I/* print list *I

void delete list(I list
register LIST *list;

if ( list !=NULL
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delete list( list->next 4;

free( list );

/* delete-list */

FILE: etimer/library/list.c

1* U
* Copyright 1991

" Georgia Institute of Technology
* Computer Engineering Research Labo:atory

:/Author: Stephen R. Wachtel

extern char *parse( );
extern char *merge( 4;

char *list( inputlist, delimeter
register char *input-list;
register char *delimeter;

r e m
register char *outputlist;register char *list;

register char *temporary;

output list = parse( input list 4; I
list parse( inputlist 4;

while ( list (char *)0

temporary = merge( "%s%s%s", output_lst, deiimeter, list 4;

free( output-list );
free( list );

outputlist = temporary;
list - parse( inputlist 4;

return( output list 4;

} /* list */

FILE: etimer/library/lowercase.c

* Copyright 1991

" Georgia Institute of Technology
* Computer Engineering Research Laboratory

",Author: Stephen R. Wachtel

char *lowercase( string

register char *string;

register int index = 0;

while ( string[ index 1\0)

string[ index ] = tolower( string[ index ] 4;
index++;

return( string );
/* lowercase */

FILE: etimer/library/main.c
I. i

* Copyright 1991

" Georgia Institute of Technology I
I
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* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel*/

#include <stdio.h>

extern FILE *yyin;
extern FILE *yyout;

#define PROGRAM argument[ 0
#define INPUT FILE argument[ 1
#define OUTPUTFILE argument( 2

int main( number argument, argument
int numberargument;
char *argument[ 1;

if C numberargument == 1

yyin = stdin;
yyout = stdout;

yyparse( 1;
exit( 0 );

if C numberargument == 3

if ( C yyin = fopen( INPUTFILE, "r" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR ~ unable to open input file '%s'\n", PROGRAM,
INPUTFILE );

exit( -1 1;

if C C yyout = fopen( OUTPUTFILE, "w" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open output file I%s'\n", PROGRAM,
OUTPUTFILE );

exit( -1 );

yyparse( );
exit( 0 );

fprintf( stderr, "usage: %s <input file> <output fiie>\n", PROGRAM );
exit( 0 );

} /* main */

FILE: etimer/library/margin_printf.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
#/

#include <stdio.h>
tinclude <string.h>

extern FILE *yyin;
extern FILE *yyout;

static char buffer[ 256 * 20 ] { 0 };

static void outputbuffer( file
register FILE *file;
i#define LENGTH 72
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int length = LENGTH;
int continuation - 0;
int quote = 0;
char temporary;

while ( strlen( buffer ) > length )

if ( continuation++ 0
fprintf( file, " a" );

quote += count( buffer, length, \' );
if C C quote % 2 == 0

while ( length = I
if C buffer[ length - 0 ] == '

break;

if C buffer[ length - 0 ] =
break;

if C buffer[ length - 1 I V
break;

length--;

if C length == 0 1
fprintf( stderr, "ERROR: margin printf()\n" );
exit( -1 );

temporary = buffer[ length 1;
buffer[ length I = '\01.,
fprintf( file, "%s\n", buffer );
buffer( length ] = temporary;

strcpy( &buffer[ 0 ], &buffer( length I );
length = LENGTH - 6;

if C strlen( buffer ) != 0 
U

if ( continuation++ 0
fprintf( file, " &" );

fprintI file, "%s\n", buffer C;

/* outputbuffer /

void margin_printf( format, a, b, c, d, e ) i
char "format;
int a, b, c, d, e;

char temporary[ 256 * 20 1;

sprintf( temporary, format, a, b, c, d, e ;
strcat( buffer, temporary );

if C buffer[ strlen( buffer - 1 == n'

buffer[ strlen( buffer C - 1 I = '\0';

while ( buffer[ strlen( buffer - 1 ==
buffer( strlen( buffer - 1 ='\0;

switch ( buffer( 0 1 )

case '\0':
fprintf( yyout, "\n" C;
break;

case '"':
case 'c':
case 'C':

fprintf( yyout, "%s\n", buffer );
break;

I
I
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default:
outputLbuffer( yyout )

buffer[ 0 1=

1/* margin printf "

FILE: etimer/library/merge.c

* Copyright 1991
" Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#icue<sdoh

#include <stdio.h>

#include <malloc.h>

#define STRLEN( s ) (strlen( s -2

char *merge( string, a, b, c, d
register char *string;
register char *a;
register char *b;
register char *c;
register char *d:

register char *temporary = (char *)NULL;

switch ( count( string, strlen( string ), 1%

case 0:
if C temporary = (char *)malloc( strlen( string I+ 1 ) =(char *)NULL

sprintf( temporary, string I
else

fprir.tf( stderr, "ERROR: merge( %s )\n", string )
break;

case 1:
if C temporary = (char *)malloc( strlen( string ) + STRLEN( a I+ 1 1

(char *)NULL)
sprintf( temporary, string, a I

else
fprintf( stderr, "ERROR: merge( %s, %s )\n", string, a I

break;

case 2:
if CCtemporary = (char *)malloc( strlen( string ) + STRLEN( a ) + STRLEN( b

+ 1 ) =(char *)NULL)
sprintf( temporary, string, a, b I

else
fprintf( stderr, "ERROR: merge( %s, %s, %s )\n", string, a, b I

break;

case 3:
if CCtemporary = (char *)malloc( strlen( string ) + STRLEN( a I+ STRLEN( b

+ STRLEN( c I+ 1 ) ) ! (char *)NULL)
sprintf( temporary, string, a, b, c I

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s )\n", string, a, b, c 1

break;

case 4:
if CCtemporary =(char *)malloc( strlen( string I+ STRLEN( a I+ STRLEN( b

+ STRLEN( c I+ STRLEN( d I+ 1 ) ) !=(char *)NULL
sprintf( temporary, string, a, b, c, d I

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s, %s )\n", string, a, b, c, d

break;

default:
fprintf( stderr, "ERROR: merge( %s )\n", string I
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break;

return( temporary );
/* merge */

FILE: etimer/library/nonblank.c

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <string.h>

char *non blank( string )
register char *string;

register int offset;
register int length;

length strlen( string ) - 1;
while ( ( string[ length ] && string[ length 1 =\0

string[ length-- I = 1\0';

offset 0; I
while C ( string[ offset ] == && ( string[ offset ] \0 )

string[ offset++ I = 'No,;

strcpy( string, &string( offset I );

if ( strlen( string = 0 )
return( string I;

else
return( 0 );

/* nonblank */

FILE: etimer/library/parse.c

" Copyright 1991

" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <string.h>

extern char *duplicate( );

char *parse( list 1,
register char *list;

register int length 0;
register int brace - 0;
register char *temporary = (char *)0;

for C;;)

switch ( list[ length I

case 1(1:
brace++;
break;

case ')':
brace--;
break;
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if ( brace -f 0
break;

length++;

if ( length != 0

list[ length ] ='\
temporary = duplicate( list + 1 );
strcpy( list, list + 1 + length );

else

if ( list[ length ] \0'

temporary = duplicate( list );
list[ length ] = 0;

return( temporary C;
} /* parse */

FILE: etimer/library/print_level.c

/-

* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

int level = 0;

void print-level( level
register int level;

if ( level != 0

while ( levcl-- != 0
marginprintf( " " );

} /* print-level */

FILE: etimer/library/stack.c

/*
* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
-/

extern int level;

*define STACK 128
static struct

char *label;
stack[ STACK );

static int pointer = 0;

int pushstack( label
register char *label;

if ( pointer != STACK

stack[ pointer ].label = label;

pointer++;
return( 1 )
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return( 0 );
/* push-stack */ I

int check stack( label
register char *label;

if ( pointer ! 0

if ( strcmp( stack[ pointer - 1 ].label, label ) == 0
return( I ); }I

return( 0 );
/* check-stack */

int pull-stack( )

if ( pointer 0

pointer--;

free( stack[ pointer ].label );
return( 1 );

return( 0 ; ;
}/- pull-stack *

FILE: etimer/library/statement.c

/*
* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

void statement( label
register char *label;

}/* statement *

FILE: etimer/library/summary.c

* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include I
#include <string.h>
#include "list.hI

extern LIST *event list;
extern int eventnumber;
extern char *collapse( );
extern char *duplicate( );
extern char *list( );
extern char *typename( );

extern char *update( );

static void updateeventnumber( event i
register LIST *event;

register LIST *temporary;

while ( event !=0 )

I
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if ( event->number =- 0

temporary - find-list( event-list, event->identifier, "send_"
event->number = temporary->nunber;

event = event->next;

/*I update event_number *

static void update depend..it( event
register LIST *event;

register char *dependent = 0;
char buffer[ 256 ];

while Cevent !=0

if Cevent->identifier == 0
event->identifier = duplicate( "")

if (strcmp( event->type, "program" ) =0

dependent = 0;

if Cstrcmp( event->type, "computation" I =0

event->dependent = dependent;

sprintf( buffer, "1%d", event->nurber I
dependent = duplicate( buffer )

if Cstrncrnp( event->type, "send_", strlen( "send-" I =0

event->dependent = dependent;

sprintf( buffer, "1%d", event->number )
dependent =duplicate( buffer I

if ( strncmp( event->type, "receive_", strlen( "receive-" I =0

sprintf( buffer, "1%d", event->number C

dependent = update( dependent, duplicate( buffer IC

event - event->next;

/* update dependent1

static void output event .list( event

register LIST *event;

fprintf( stdout, "1l project project 1 \"\"'\n" )

while Cevent !=0

if Cevent->dependent !=0
event->aependent = !is,-( coliapse( event->epeniort C ,

ifCstrcrnp( event->type, "program" I =0

fprintf( stdout, "1%d program %s 2 \"%s\"\n", event->number, event->identifier,
event->dependent C

if ( strcmp( event->type, "computation" C =0

fprintf( stdout, "%d computation %s 3 \"1%s\"\n"', event->number, list( event-
idetifer,","Cevent->dependent C

if ( strncmpl event-)type, "send "', strlen( "send-" C =0

fprintf( stdout, "%d coc un,,cation %s %d %s 3 \"%s\"\n", event->number, event-



I
252 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2 3
>identifier, event->length, typename( &event->type[ 5 ] ), event->dependent );

if ( strncmp( event->type, "receive_", strlen( "receive- " == 0

event = event->next;

S/* output_event_list */

void summary(

#ifdef DEBUG
fprintf( stderr, "pass l:\n" );
print list( stderr, eventlist );

#endif

update eventnumber( eventlist );

#ifdef DEBUG
fprintf( stderr, "pass 2:\n" I;
print list( stderr, eventlist );

#endif I
updatedependent( eventlist );

#ifdef DEBUG
fprintf( stderr, "pass 3:\n" );
print list( stderr, event list );

#endif

outputeventlist( eventlist I;
1 /* summary */

FILE: etimer/library/timer.c

* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#include <stdio.h>
#include <string.h>
#include "list.h"

extern int level;
extern char *update( ); 3
LIST *event list = 0;
int event-number = 1;

static int state = 0;

void program( identifier
register char *identifier; I

add list ( &eventlist, identifier, "program", ++event-number, 0 );

state = 0;
/* program */

int timer( comment
register char *comment;

if ( strncmp( comment, "*LOOP*-, 6 ) 0
return( 0 )

if strcmp( comment, -*LOOP* PROLCGUE\n" ) 0 )

I
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label ( 0 )
print-level( level )
margin printf( "CALL timer prologueo\n" 1

state = 0;
return( 1 )

if (strcmp( comment, "*LOOP* START\n" ) 0

state - 1;
return( 1 )

if Cstrcmp( comment, "*LOOP* STOP\n"')= 0

if ( state -= 2

label( 0 1
rint_level( level C

margin printf( "CALL stop timer(%d)\n", event_number )

state -C,
return( 1I1

if Cstrcmp( comment, "*LOOP* EPILOGUE\n" I =0

label( 0 )
print level( level I
margin -printf ( "CALL 'tiner_epilogue()\n" C

state - 0;
return( 1 i

return( 0 C
I' timer */

void commnunication( type, identifier
regist-er char *type;
regisiter char *identifier;

rez7ister LIST *event = end-list( event-list C

if state -= 2

print-_ evel( level I
margin printf( "CALL stop timer(%d)\n", event-number )
label( 0 1

state =1

identifier[ strcspn( identifier ,"U

if ( strcmp( identifier, event->identifier I =0

event->iength++;
return;

if strncmrp( type, "send_-", strlen( "send_" 0 =

ado- ~it( &event list, iden.'-tfier,'i :y'e, -+everit number,

if (strncmp( type, "receive_", strlen( "receive ":)== 0
add-list C &evenL _ list, identifier, type, 0, 1f1;

I' communication *I

void comsputation( identifier
register char *identif 4er;

register LIST *event;

switch ( state

case 1:
print-_level( level C



I
254 Annual Report: Digital Emulation Technology Laboratory Volume 1. Part 2 3

marginprintf( "CALL start_Limer(%d)\n", ++event_number );

label( 0 );

addlist( xevent_list, 0, "computation", eventnumber, 0 ); 1
case 2:

if ( identifier != 0

event = endlist( event list );
event->identifier = update( event->identifier, identifier );

state = 2;
break;

/* computation */

FILE: etimerilibrary/type.c 3
/*

Copyright 1991
Georgia Institute of Technology
Computer Engineering Research Laboratory I

"IAuthor: Stephen R. Wachtel

extern char *merge( ); I
char *type( typename, optionaltypelength
register char *typename;
register char *optionaltypelength;

if ( optionaltypelength != (char *)0 I
return( merge( "%ss", type_name, optional typelengtn ) I;

else
return( type name );

I/ type */

FILE: etimer/library/typename.c i

/*
* Ccpyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>

char *typename( messagetype
register char *messagetype;

if I strcmp( "character 08bit", messagetype ) 0 I
return( "character*1" );

if ( f rcmp( "complex 32n.t", message nyp
return( "complex8" 0

if (strcmp( "complex_64bit", messagetype =
return( "complex*16" );

if ( strcmp! "logical 08bit", message type 0
return( "logical*l" );

if strcmp( "logical 16bit", messagetype I 0return( "logical*2" );
if I strcmp( "lcgical 32bi". messagetype = 0

return( "logical*4" );

if strcmp( "real 32bit", messav _ type ) == 0 Ireturn( "real*4" );
if ( strcmp( "real 64bit", message ty -

return{ "real*8" )

I
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return( "integer -lw );

if Cstrcmp( "signed l6bit", message type ) =0

return( llinteger 2- );
if Cstrcmp( "signed 32bit", message type ) =0

return( "integer;741- );

if (strcmp( "unsigned_08bit", message type ) =0

return( "unsigned integer'l" );
if (strcmp( "unsignedl6bit", message type ) =0

if s strcmp( "unsigned_32bit", message type ) =0

return( "unsigned integer24" );

fprintf( stderr, "ERROR: unrecognized message-type I%sl\n", message type )

exit( -1 );

FL:etimer/library/update.c

"Copyright 1991
"Georgia Institute of Technology
"Compu ter Engineering Research Laboratory
*Author: Stephen R. Wachtel

I#include <stdio.h>
#include <string. i>

extern char *merge(I extern char *parse( j

char *update( input list, identifier
register char *input -list;
register char *identifier;

register char *iuput;lst

register char *oinputlst
regi ster char *output;

rtr(input-list )

if ( itfe = (char NULL5 while (Cinput = parse( input-list ( (char *)NULL

if (strcmp( input, identifier C =0

identifier =(char *(NULL;

if Coutput_ list != (char *)NULL

output = mnercje( "%s(%s}", outputlist, input C

e:free( output-list ; tp )

if id,?ntifier ==(char *)NULL

return( output-list );54f 'output _ list '=(char *)NUL-

output merge( 's%",output _list, identifier C
free ( output list C

elseI ou t pu i ne re q e s, a den- e er

output. 14st. outpkit;
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return( output list );
/* update */

FILE: etimer/library/yyerror.c j
/*
* Copyright 1991

* Georgia Institute of T chnology
Computer Engineering R,!search Laboratory

* Author: Stephen R. Wa,:htel

#include <stdio.h> I
extern int yylineno; 3
void yyerror( string
register char *string;

fprintf( stderr, "line %d, %s\n", yylineno, string );

exit( -1 );
/* yyerror */

FILE: etimer/library/yygetc.c I
* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>

#include <ctype.h>

extern int yylineno; 3
int tab( length )
register int length; I

while ( length-- 0
yyunput(

return(
/* tab */

int yygetc( file
register FILE *file;

int c;
int column[ 6 ]

loop:I

if c = getc( file ) ) == '\t'
c = tab( 6 )

if (c != '\n'
return( c );

if ( C column( 0 = getc( file ) '=
goto abort 0;

if ( ( column[ 1 = getc( file ) =
goto abort 1;

if ( C column(2 = getc( file ) '=
goto abort 2;

if ( C -olumn[-3 = getc( file I )
goto abort 3;

if ( C column( 4 getc( ,le
qoto abort 4;

I
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if ( isspace( column[ 5 1 = getc( file
goto abort_5;

yylineno++;
goto loop;

abort 5:
if ( column[ 5 ='\t'

tab( 1 );
else

yyunput( column[ 5 ] );
if ( column[ 5 1 =- '\n'

yylineno++;

abort 4:
iF ( column[ 4 ] == '\t'

tab( 2 );
else

yyunput( column[ 4 ] );
if ( column[ 4 ] == '\n'

yylineno++;

abort 3:
if ( column[ 3 j == '\t'

tab( 3 );
else

yyunput( column[ 3 ] );
if ( column[ 3 ] == '\n'

yylineno++;

abort 2:
if ( column[ 2 1 == '\t)

tab( 4 );
else

yyunput( column[ 2 ] );
if ( column[ 2 1 \n'

yylineno+,

abort 1:
if ( column[ 1 1 == '\t'

tab( 5 );
else

yyunput( column[ 1 ] );
if ( column[ 1 == '\n'

yylineno++;

abort 0:
if ( column[ 0 == t

tab( 6 );
else

yyunput( column[ 0 ) );
if ( zolumn( 0 ] == '\n'

yylineno+*

return( c C;
I yygetc */

F1LE: etimer/library/yywrap.c

/-

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

* Author: Stephen R. Wachtel
-/
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int yywrap(

return( 1 );
} /* yywrap */ I
FILE: etimer/scanner.1

* Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

%a 10000 3
%e 10000
%k 10000
%n 10000
%o 10000
%p 10000

a [aA]
b (bB]
c [CC)
d [dD]
e IeE]
f [fF]

[ LgG]
h [hH]
i [il]
J [JJ]
k [kK]

1 (11,1]m [Mt4I
n [nN]
o toO]I

p [pP]
q [Q]
r [rR]
s (sS]
t (tT
u [uU]
v [vV]
w [WW]
x (xX]
y [yY]
z [zZI

#include "gramma..h"
extern char *yylval;

#undef YYLMAX I
#define YYLMAX (256*20)

exter- cnar *duplicate(
exter cnar *hollerith( I
extern char *non blank( )

eytern char *alias( );

^ r ,cC) .*(\nl

[N * [\n] { I
#: Idef DEBUG

ECHO;
#endif

yylval = duplicatef yytex ;
return( COMMENT I
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[\ ]
#ifdef DEBUG

ECHO;
#endif

/* return( '\ ) */;

#ifdef DEBUG
ECHO;

#endif
return( '\&' );

[\J 4
#ifdef DEBUG

ECHO;
#endif

return \( );

[\)]
#ifdef DEBUG

ECHO;
#endif

return( 1\) ;

[\*J

#ifdef DEBUG
ECHO;

#endif
return( \*' );

[\] [\*] {

#ifdef DEBUG
ECHO;

*endif
return( EXPONENTIATE );

S[\+]

#ifdef DEBUG
ECHO;

#endif
return( '\+' ;

[\,1
#ifdef DEBUG

ECHO;
#endif

return( \, );

S[\-]

#ifdef DEBUG
ECHO;

#endi f
return( -4

#ifdet DEBUG
ECHO;

#endif
return( \.
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#ifdef DEBUG

ECHO;
#endif

return( *\/* );

[\:]
#ifdef DEBUG

ECHO;
#endif

return('\') }I
[\=] (

#ifdef DEBUG
ECHO;

#endif
return( 'k.' );

[\n]
#ifdef DEBUG

ECHO;
.endif /* return( 

I\n'
c\t] I
#ifdef DEBUG

ECHO;
#endif

/* return( '\t'

[\.](a}{n){d}[\.](

#ifdef DEBUG
ECHO;

endi f return( RW AND );

}I
#ifdef DEBUG

ECHO;
#endif

return( RWEQ ); }I
[\.]{e}{q}{v}[\.]

#ifdef DEBUG

e ECHO;I#endif
return( RWEQV ;

[\.{fI{a}{1} {s}{e}[I\.I ({ I
#ifdef DEBUG

ECHO;
#endi

return( RWFALSE );

[\.](g)(e [\.j I
#ifdef DEBUG

ECHO;
#endif

return( RW GE );

I
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#ifdef DEBUG
ECHO;

#endif
return( RWGT );

#ifdef DEBUG
ECHO;

#endif
return( RWLE );

#ifdef DEBUG
ECHO;

#endif
return( RWLT );

[\.]{n}{e}[\.]{

#ifdef DEBUG
ECHO;

#endif
return( RWNE );

#ifdef DEBUG
ECHO;

#endif
return( RWNEQV );

[\. {nI){ol{tl [\.]

#ifdef DEBUG
ECHO;

#endif
return( RWNOT );

#ifdef DEBUG
ECHO;

#endif
return( RWOR );

[\. ]{t}{(r}{u} {e}[\.]
#ifdef DEBUG

ECHO;
#endif

return( RWTRUE );

ja} {s}{is} fi}{g} {n}

#ifdef DEBUG
ECHO;

#endi f
return( RWASSIGN );

{b) (a){c){k}(s {p}(a)c {e)
#ifdef DEBUG

ECHO;
#endif

return( RW BACKSPACE );
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{b}) ()o{c) {k}[\ ]*{d) {a) {t) (a)
#irdef DEBUG

ECHO;
#endjf

return( RWBLOCKDATA )

#ifdef DEBUGI

#endif
return( ,AWCALL )

(ci (hi a){r) (a) (c) ti (e) (r)I
I ifdef DEBUG

ECHO;

#edfreturn( RWCHARACTER I

{c)(1){o)(s){e)I

ECHO;
#endif

return( RWCLOSE )

{c){o)(m){rn)(o)(n)
#ifdef DEBUG

ECHO;
I endifU

return( RWCOMMON )

{c)(oj(mflp)(1)leflx) f
#ifdef DEBUG

ECHO;
#endif

return( RNCOMPLEX I

fci) (nI (ti (ii(nifu()e
#ifdef DEBUG

ECHO.
return( RWCONTINUE I

(dj(a){tIfa)
#ifdef DEBUG

ECHO;
#endi f

return( RWDATA I

fdl '±1(n) (el (ml sllijlo~jn} i

#ifdef DEBUGI

#endif
return( RNDIMENSION I

#ifdet DEBUG
ECHO;

#edfreturn( RN_DOI
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#ifdef DEBUG
ECHO;

#endif
return( RNDOUBLE_PRECISION 1

(e)l((el fc
#i fdef DEBUG

ECHO;
#endif

return( RNELSE 1

{e}{1)(s){e)[\ ]*{j){f)
#ifdef DEBUG

ECHO;
#endif

return( RN ELSEIF )

{e){n){d)
#ifdef DEBUG

ECHO;
#endif

return( RNEND )

(el{n){d)[\ ]*(i)ff)
#ifdef DEBUG

ECHO;
#endif

return( RN END IF )

{e}{n){d)(f){i){1){ej
#ifdef DEBUG

ECHO;
#endi f

return( RNENDFILE I

le) in) (tI in {}f
#ifdef DEBUG

ECHO;
#endif

return( RNENTRY I

(e) (q (u) (ii{v) a) (11(e) (nI{c) {e}
*ifdef DEBUG

ECHO;
#endif

return( RNEQUIVALENCE).

#-7fdef DE3UG,
EC HO;

#endi f
return( RNEXTERNAL )

#ifdef DEBUG
ECHO;

#endi f
yylval = duplicate( yytext I
return( RNFORMAT )
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# if de f DEBUG
ECHO;

#endif

return( RW FUNCTION 1

{g}(0)[\ 1P(t)(o)
#ifdef DEBUG

ECHO;I
*endif

return( RNGOTO 1

#ifdef DEBUG
ECHO;

#endif

return( RNIF 1

#ifdef DEBUG1

#endif
return( RWIMPLICIT 1

{i) fnI)c(1) {ul (dl e)
#ifdef DEBUG

ECHO;

#edfreturn( RNINCLUDE 1

fi) inlfql(uli(i}r) fe)1
ECHO;

#endif
return( RWINOUIRE I

(i) (nlI t) e) {g) (ci(r)
*ifdef DEBUG

ECHO;

#edfreturn( RWINTEGER 1

(ii {n) (tir(ri ({n} s) (ii (c)
#ifdef DEBUG

ECHO;
#endi f

return( RWINTRINSIC 1

#ifdef DEBUG
nECHO;1

return( RNLOGICAL I

In) (a) (i) (edlI) i) Is) t) i
#ifdef DEBUG

ECHO;

*endi f

return(I RW NAMELIST I

*2fdef DEBUGI
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ECHO;
#endif

return( RW-OPEN )

{p} (a) (rI (a)(ml e) {t){e) {r)
#ifdef DEBUG

ECHO;
#endi f

return ( RWPARAMETER I

(pl{a){u){s)(e)
#ifdef DEBUG

ECHO;
#endif

return( RWPAUSE I

{pflr}(i){n)(tl
#ifdef DEBUG

ECHO;
#endif

return( RNPRINT I

fp1(r) ) g) (ri a) (mlf
#ifdef DEBUG

ECHO;
#endiif

return( RNPROGRAM )

r}(e} (a) (dj
#ifdef DEBUG

ECHO;
#endj f

return( RNREAD I

{ri(e)(a)(11
#ifdef DEBUG

ECHO;
#endiif

return( RNREAL I

{r}(e){t)(uj{r}{n) j
#ifdef DEBUG

ECHO;
*endi f

return) RWRETURN I

{r~ (el (wfi ((n) d)I
kifdeif DEBUG

ECHO;

return) RW-REW:ND )

gifdef DEBUG
ECHO;

kendi f
return) RW SAVE

*fdef DEBUG
ECHO;
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#endif

return( RWSTOP );

{s){u)(bI rI o)(u}(tI(il(nJ(el
#ifdef DEBUG

ECHO;
#endif

return( RWSUBROUTINE );

{t){hfle) (nI
#ifdef DEBUG

ECHO;

#endif
return( RWTHEN );

t){to) I
#ifdef DEBUG

ECHO;
#endif#edfreturn( RW TO )

{w)(r)(i}(t} {e} I
#ifdef DEBUG

ECHO;
#endif

return( RWWRITE C; )I
Cu)(n}d)(e)(f){i}(n}{e)(d)
#ifdef DEBUG

edECHO;£
return( RWUNDEFINED );}I

[%a-zA-Z] ( a-zA-Z0-9]*j
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( alias( yytext ) C;
return( IDENTIFIER );

^[0-9 ][0-9 ][0-9 ][0-9 )[0-9 ] [\
#ifdef DEBUG I

ECHO;
#endif

yylval = duplicate( nonblank( yytext I );
return( LABEL I; }I

#ifaef DEBUG
ECHO;

#endif
yylval = duplicate( yytext
return( INTEGER C; }I

[0-9] *\. [0-9] C([eEl [\4\- ? [0-9]i) ?
[0-9]*\.[0-9V*([eE][\+\-J?[0-91+)?I

[0-9] )([eE] [\\-] ?[0-9] 4)? I
# if de f DEBUG

ECHO;
#endi f

yyival duplicate( yytext );
return( REAL ); 3

I
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[D-91+U[dD] [\+\-]?[0-91+)?{
#ifdef DEBUG

ECHO:
#endif

yylval =duplicate( yytext )
return( DOUBLEPRECISION )

#ifdef DEBUG
ECHO;

#endif
yytext[ D0
I~itext[ strlen( yytext)-1]
yylval =duplicate( yytext )
return( STRING ~

[O-9)+[hH]
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( hollerith( yytext, \

return( HOLLERITH )

FILE: etimer/statement/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

CC = cc -g
INCLUDE = ../include
CFLAGS = -I$(INCLUDE)
LIBRARY = statement.a

OBJECTS =\
arithmetic if statement.o\
assign staiem-ent.o \
assigned go to_statement.o\
assignment statement.o\
backspace statement.o\
block -data-statement.o\
block if statement.o\
call iSta~ement.o\
close statement.o\
comment-statement.o
common-statement.o\
computed_ go_to statement.o
continue statement-o\
data statement.o \
declaration statement.o\
dimension_statement.o\
do statement.o \
else if statement.o\
else statement.o\
end Tfstatement.o\
end statement.o \
endfile statement.o
ent ry statement .o \
equivalence statement.o
external statement.o\
format, statement.o \
function-statement.0
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include-statement.o\
inquire statement.o\
intrins-ic statement.o\
logical-ifstatement.o\
namelist-statement.o\
open staternent.o \
pararne~er statement.o\
Fausestatement.o\
print_stateinent.o\
program statement .o1
read nstatement.o \
rewind statement.o\
save-statement.o\
stop star~ement.o\1

unconditional_go_to-statement.o\
write-statement.o

$ (LIBRARY): $(OBJECTS)I
rm -f $(LIBRARY)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)1

.SUJFFIXES: .c .o

.0.0:

$ (CC) -c $ (CFLAGS) $<I

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: etimer/statement/arithmetic-'lf-statement.c3

" Copyright 1991
Georgia Institute of TechnologyI

"Computer Engineering Research Labc-atory
" Author: Stephen R. Wachtel

extern int level;
extern char *list( )

void ai,,thmetic if stat.ement( expressior, label-listI
register char *expression;
register char *label _list;

print-level( level

margin printfl "IF (%s) %s\n'. expression, list( label list, "

FILE: etimer/s--atement/assign statement .c5

:99-
C rqia nstitute cf Techrnclcv

Zouler znqiceerir9g Researc:. -.arbcra-c-7 I
A ;.inor: Stephen R. Waclite-

extern :nt level;5

vc~d assign statement,( 'abel, -der.-iIfer
req,-ter chrar *label;
regis~er char *identifer;

prirtrlpvel ( level ?
r-arq-p rlntf( "ASSGN %s Toe-iie

ass qstal-emen~'!
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FILE: etimer/statement/assigned go to statement .c

I.Copyright 1991
* Georgia Institute of Technology
*Computer Engineering Research Laboratory3 :/Author: Stephen R. Wachtel

extern int level;3 extern char *list( )

void assigned go to statcment( identifier, optional _label list
register char *identilier;
reqister char *optional_label_list;

print_level( level )

5 margin printf( "GO TO %s, (%s)\n', identifier, list( optionallaL-l list,

else

print _level( level )
margin _printf( "GO TO %s\n", identifier

F'LE assigqned go to statement /I

7L:etirer/statement/assignment staeent.c

"Copyrigh, 1991
" Georgia Institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

3 extern mnt lev el;

void assignment st at ement I v a r a be, express io n5 register char *variable;
regi'ster char 'expression;

print !eve!, ieve-
,ra rq n pr int f "%s =%s\n'", va r-a Die, ex:rressi on

'statement', /oorsae 9a:ior

r-' r C P,7*

r -1
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/*

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel' I
extern int level;

void block data statement( identifier
register char *identifier; I

print-level( level );

marginprintf( "BLOCK DATA %s\n", identifier );
/* block data statement -/

FILE: etimer/statement/block if statement.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
"/Author: Stephen R. Wachtel

'II
ext.ern mnt level;

void block if statement( expression ) I
register char *expression;

print level( level );
marginprintf( "IF (%s) THEN\n", expression ):

level-+;
/* block if statement */

FILE: etirmer/statement/cail_statement.c 3
I-
" Copyright 1991
" Georgia Institute of Technology I
" Corputer Engineering Research Laboratory
" Autnor: Stephen R. Wachtel

extern int level; I
extern char "list(

vic. ca.. staterent( identifier, opion>' actua.argurent _ist ) 5
reuister char *ioentifier;
register char opticna. actuai_argucectlst;

eve ( .eve, ;
7arg _pr:r.tf( "CALL %s(%s) n", icertifer0 "ist cuta~ct~a arg .t

print leveA( leve ;
af( "CALL %f{' , :.t er

I
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" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;
extern char *list( 1;

void close statement( control list
register char *control-list;I(

print level( level );
marginprintf( "CLOSE (%s)\n", list( control_list, ", ) );

} /* close-statement */

I FILE: etimer/statement/commentstatement.c

" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

void comment-statement( string
register char *string;

marginprintf( "%s", string );
1 /* comment statement */

FILE: etimer/statement/commonstatement.c

" Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;
extern char *parse( );
extern char *list( );

void common statement( optionalcommonname, common list
register char *optional_commonname;
register char *common-list;

register char *common;
register char *identifier;
register char *optionalsubscript list;

print level( level );
marginprintf( "COMMON

ccplcna, common name
-arginprintf( "/%s/ c, opticnal corr.on name );

while ( common = parse( common list

identifier = parse( common
optional subscript list = parse( common

margin printf( "%s", identifier);if ( cpricna _ subscrlpt lst [=0)

.argin printf ( %s)", list( optiona1_subsciipt list, ", )

if *tr.-r( commron list ) !
m r $c pr'ntf ( , " )
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margin _printf( *\n" I;

I common-statement */

FILE: etimer/statementcomputedgotostatement.c

I'
" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;
extern char *list( );

void computedgotostatement( labellist, expression ) 1
register char *label list;
register char *expression;

print level( level );
margin printf( "GO TO (%s), %s\n", list( labellist, ", " ), expression );

} * computed go_to_statement */

FILE: etimer/statement/continue_statement.c 3
/*

* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory I
* Author: Stephen R. Wachtel'/

extern int level;

void continuestatement(

print level( level );
margin printf( "CONTINUE\n" ;

}/* continue-statement */

FILE: etimer/statement/datastatement.c 5
/*
" Copyright 1991
" Georgia Institute of Technology
' Computer Engineering Research Laboratory
:/Author: Stephen R. Wachtel
'/

extern int level; 5
extern char *parse( );
extern char *list(

vc d cata statement( datalist ) 3
register char *data list;

register char *data;
register char *variablelist;
register char *constant list;

print level( level );
margin printf( "DATA " I;

while ( data = parse( data _list ) 3
variable i'st = parse( data
constant-list = parse( data

arqinprnt"( '%s !%s'", ist varat.<e jit, ". " , .5. corstat s ", 3
I
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if ( strlen( data liqt )0
rarginprintfT , ;

margin printf( "\n" C
/* data_statement *I

FILE: etimer/statement/declaration_statement.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;
extern char *parse( C
extern char *list( C

void declaration -statement( type, declaration_list
register char *type;
register char 'declaration-list;

register char *declaration;
register char *identifier;
register char *optional_subscript list;

print-level( level );
rarginprintf( "%s ",type C

while ( declaration =parse( declaration-lizt

identifier = parse( declaration C
optional_subscript list = parse( declaration C

margin printf( "%s", identifier C;
if ( optional subscript list !=0

margin-prlfntf( 11(%s)", list( optional~subscript-list, ."CC

if ( strlen( declaration-list C 0
margin printf('.";

margin printf( "\n" C
I' declaration statement '

FILE: etimer/statement/dimension-statement.c

" Copyright 1991
" Georgia Institute of Technology
"Corr 'ute- Engineering Research Laboratory
"Autnor: Stephen R. Wachtel

extern int level;
,xtern char *Parse( )
extern char *list-(

void dimension statement( dimension list
reg'ster char -idimension_ list;

reqister char *dimnension;
register char *identifier;
reqister char *subscript _list:;

print _level( level C
mar,4n_ printf! "DIMENSIN"

w!hAe Cdimnsion - E ')se;O~S S
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identifier - parse( dimension );
subscript list - parse( dimension );

marginprintf( "%s(%s)", identifier, list( subscript-list, ", " ) );

if ( strlen( dimension list ) 0
marginprintf( ", "

margin printf( "\n" I;
} /* dimension-statement */

FILE: etimer/statement/dostatement.o I
/*
" Copyright 1991
" Georgia Institute of Technology I
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

extern int level; I
extern char *list( );

void do statement( label, identifier, expression list )register char *label;

register char *identifier;
register char *expressionlist;

push-stack( label 1;

print-level( level;
marginprintf( "DO %s %s = %s\n", label, identifier, list( expression-list, ", " ) I;

level++;
/* dostatement /

FILE: etimer/statement/else if statement.c 3
/*
* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level; 3
void els- if statement( expression
register char *expression;

level--;

print level( level
marginpr'ntf( "ELSE IF (%s) THEN\n", expression );

level-+; U
}/* else-if-statement *

FILE: etimer/statement/elsestatement.c 3
/*

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory I
Author: Stephen R. Wachtel

exerr int level; 3
I
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void else-statenent(

level--;

print Flevel( level )
margin printf( "ELSE\n" )

level++;
/*1 else-statement '

FILE: etimer/statement/end-if-statesent.c

" Copyright 1991
"Georgia Institute of Technology

" Computer Engineering Research Latoratory
" Author: Stephen R. Wachtel

extern mnt level;

void end if staternent(

level--;

print-level( level 1
margin printf( "END IF\n" 1

I/* end-if_statement */

FILE: etimer/statement/end-statemnent.c

"Copyright 1991
" Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

extern mnt level;

void end-statement(

print-level( level 1
marginiprintf( "END\n' 1

/* end-statement */

FILE: etimer/statement/endfile-statement.c

" Copyrignt 1991
" Georgia Institute of Technology
" Ccmp,,Ier Engineering Research Laboratory
"Aktnor: Stephen R. Wachtel

extern mnt level;
extern char *list(

void endfile -statement( control-list
register char *control-_list;

print level( level I
margin prinff( "IENDFILE (%sI \n", 'lst( contral iist, 'II

/*I endfile _statement ~

eti-er/srateren.,/en~ry saonn.
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" Copyright 1991
* Georgia Institute of Te:hnology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

extern int level;
ext-rn char *list( );

void entry statement( identifier, optionalformalargument list i
register char *identifier;
register char *optional_formal_argument list;

if ( optional_formal_argument list != 0

printlevel( level );
marginprintf( "ENTRY %s(%s)\n", identifier, list( optional_formal argument list,

-, ,, ) );

else

print level( level );margin_printf( "ENTRY %s()\n", identifier )

} /* enry_statement /

FILE: etimer/statement/equivalence_statement.c

" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

*/

extern int level;
extern char *parse( ); I
extern char *list( );

void equivalencestatement( equivalence list
register char "equivalencelist;

register char *variable-list;

print level( level );

margin_printf( "EQUIVALENCE "

while ( variablelist = parse( eq~ivalence list 3
margin_printf( "(%s)", list( variable list, ", " ) I;

if ( strlen( equivalence list ) 0 I
margin_printf(",";

rrarain printf( "\n"
/* equivaiencestatement 'I I

FILE: etimer/statement/external statement.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern in* level;
extern char *iist( U

I
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void external_statemeniC external_list
register char *external-list;

print_level( level )
margin printf( "EXTERNAL %s\n", list( external-list, ,");

/*I external-statement *I

FILE: etimer/statement/format_statement.c

"Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

extern int level;

void format statement( format
register char *format;

format[O] = I'
format~l] -=01
format(2] =I'
format[3] = II
format[4] = ''
format[5) =IV

print-level( level )
margin printf( "I%s\nI, format I

/* format_statement */

FILE: etimer/statement/function-statement.c

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern int level;
extern char *list(

void function -statement( optional _type, identifier, optional _formal argument li.7t
register char *optional type;
register char *identifier;
register char *optional formal _argument_list;

print ievei( level
if optioral type !=0

margin printf( "%s ",optional _type

:f optional forrra.'arounenta s Cis

!agn_print f ( F ;NC7:ON' %os) r, de er:is

marginprnf FNrC %sn, ietfier
Ufunction statemrent '

" Copyright 1991
" C;eorgia Institute of -echnol-Ogy
" CorrPuter Engineering Researcc La-hora-cry
" Auth*or: Stephen R. Wachte-
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extern int level;
extern char *list( ); I
void implicit statement( type, implicit list
register char *type;
register char *implicitlist;

print level( level );
margin printf( "IMPLICIT %s(%s)\n", type, list( implicit list, ", " );

1 /* implicit_statement */

FILE: etimer/statement/includestatement.c I
/*
* Copyright 1991
" Georgia Institute of Technology I
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

extern int level; I
void include statement( filename
register char *filename;

margin_printf( "INCLUDE %s\n", filename I:

/* includestatement */ 5
FILE: etimer/statement/inquirestatement.c

* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*/ I
extern int level;

void inquirestatement( control_list ) 5
register char *control-list;

print-level( level );

marginprintf( "INQUIRE (%s \n", list( control list, ", "
/* inquire-statement */

FILE: etimer'statement/intrinsic_statement.c I

" Copyright 1991
" ceorgla Institute of Technology
" Computer Engineering Researcn Laboratory
Author: Stephen R. Wachtel

extern int level;
extern char *list( C; U
void intrinsic_ statement( intrinsic list
register char 'intrinsiciist;I I

print_ level( level );
nargir printf( "INTRINSIC %s\n", liszA 3 ntr; nsic list, ",

/* intrinsic statement '1

I
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FILE: atimer/statement/logicalifstatement.c

/*
* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

extern int level;
static int save_level;

void logicalifstatement(f
level = save-level;
save level = 0;

/ logical if statement */

void if expression( expression
register char *expression;

printlevel( level );
marginprintf( "IF (%s) ", expression

save level = level;
level = 0;

/* if_expression */

FILE: etimer/statement/namelist statement.c

/-
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
-/

extern int level;
extern char *list( );

void namelist statement( namelistname, namelist list
register char *namelistname;
register char *namelist_list;

print level( level
margin printf( "NAMELIST /%s/ %s\n", namelist _name, list( namelist list, ", " ) );

I' namelist _statement /

FILE: etimer/statement/openstatement.c

* Copyright 1991

" Georgia institute of Technology
" Compter Engineering Research Laboratcry
" Author: Stepnen R. Wacnte

extern int level;
extern char *list( );

void cpen statement( control list
register char *control list;

print level( level );
rarginprintf( "OPEN (%s)\n", list( ccntrclist, ",

/* open statement /

FIL: etimer/stateent/parareter stateert.c
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" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern int level;
extern char *parse( );

void parameter staterrent( parameter list ) i
register char -parameter list;

register char *parameter;
register char *identifier;
register char *expression; I
print level( level );
marginprintf( "PARAMETER f");

while ( parameter = parse( parameter_list ) ) i

identifier = parse( parameter );
expression = parse( parameter );

margin _printf( "%s = %s", identifier, expression ); i

if ( strlen( parameter list ) 0
margin_printf( ",

marginprintf( ")\n" ); I
/1 parameterstatement */

FILE: etimer/statement/pausestatement.c

/*
Copyright 1991

* Georgia Institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

-/

extern int level; 5
void pause statement( optional expression
register char *optional expression;3

if optionalexpression != 0

print-level( level
eeargin_printf( "PAUSE %s\n", optionalexpression );

elseI

prirt level( level );
.-arg _printf("ASn")i

/* pa;se statement */

7:LE: etirer/statement/print statement.C 3
" Copyright 1991
" Georgia Institute of Technology
" Co-purer Engineering Research Laboratory
" Atnor: Stephen R. Wachtel

ex-ern nt 1eve.; 3

I
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extern char *list( )

void print statementC control -list, optional io list
register char *control list;
register char *optional -io-list;

if ( optional_io_list 0

print-level( level 1
margin printf( "PRINT (%s) %s\n", list( control-list, " ),list(

optional_io_lfst, ,-I;

else

print level( level I
margiFi-printf C "PRINT (%s)\n', list(C control list, ,"I;

1/* print-statement /

FILE: etimer/statement/program-statement.c

"Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

extern mnt level;

void program statement( identifier
register char *identifier;

print_leveiC level I
margin printf( "PROGRAM %s\n'. identifier )

/* program statement *1

FILE: etimer/statement/read-statement.c

"Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

extern mnt level;
extern char *list( C

void read_- statement( control _list, optional io list
register char *control list;
register char *optional io list;

if ( optional io list 0

print _ evelC 'level C
marginprlrntf "READ (%s) %s'.r.', > st control i~st,' , it

opti40nd 10 -iist, ,");

else

print level( level
margin-_printf( "READ %)nl't control list, "

/*1 read _statement /

FI Et e/ttretrtr tt~n~

*Copyright 1991
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" Georgia Insitute of Technology

* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

-/ I
extern int level;

void return statement( expression ) l
register char *expression;

if ( e pression !- 0
magrprnf "RT!Nl' xrsinC
print level( level );
margin iprintf( "RETURN %s\n", expression )

else
print level( level );
margin printf( "RETURN\n" );

/* returnstatement '/

FILE: etimer/staternent/rewind statementl.c

" Copyright 1992
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

extern int level;
extern char *list( );

void rewind statement( control list ) i
register char *control list;

print level( level );
rargin printf( "REWIND (%s)\n", list( control list, ", " ) ;

/* rewind_ statement "/

7ILE: etimer/statemr'ent/save statenent.3 I.
* Copyrignt 1991

" Georgia Tnstitute of Technolcgy
Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel i
exterr nt level;
extern char *list( ); I

".C save- sate'ent C savel s
7-;s-e 7rar Isave i s-

lel( level
-az-g-, pri tf( "SAVE %s'n", -s-( save-"i5, ,
save statement ./

SCopyrirz 1991

• A [o £: eh P. Wac'.

I
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extern int level;

void stop statement( optional -expression
register char *optional expression;

if ( optional expression !=0

print-level ( level
margin printf( "STOP %s\n', optional_expression

else

print-level ( level
margin printf( "STOP\n" )

/* stop-statement ~

FILE: etimer/statement/subroutine_statement.c

"Copyright 1991
*Georgia Institute of Technology
"Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

extern mnt level;
extern char *list( )1

void subroutine-statement( identifier, opt-ional _formal _ argum~ent _-i'st
register char *Identifier;
register char *optional-formal _argument _li-st;

if ( optional-formal argument list !=0

print-level( level )
margin printf( "SUBROUTINE %s(%s)\n'. identifier, list(

optional _formal argument-list, "

else

print-level( level )
margin printf( "SUBROUTINE %sU\n", identifier )

I' subroutine_statement/

7:LE: etimer/statement/unconditi-onal go to statement. c

"Copyright 1991
"Georgia Institute of Technology
"Co~-puter Engineering Research Laooratory
"Author: Stephen R. Wachtel

vo'd unconditional go to statement( label
recgister char *label;

orint _ evei( level
rrargin printf( "GO TO %s\n.", label

7ohcyriq-t 1 9K
'ecr~a nst~~teof cnn~a
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"Computer Enjineering Research Laboratory
"Author: Stephen R. Wachtel

extern mnt level;
extern char *list( )

void write statement( control _list, optional ic list)3
register c1ar -control list;
register char *optionaT_io_list;

if ( optional _io_list 0

print_leveiC level C
margin printf( "WRITE Qs) %s\n". list( control list, " Clist(

optional_io_list, ." ;

else

print_level( level C

1' write-statement ~



14. Appendix 1: initial program source 285

14. Appendix 1: initial program source

FILE: initial/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R~. Wachtel

default: initial

CC = cc -g
INCLUDE = include
-FLAGS =-IS (INCLUDE)
LIBRARY = iibrary/library.a

OBJECTS =\

$ (INCLUDE) /grammar.h\
'grammar. [col \
'scanner. [co] \
yytrace. [co]
y .output

PROGRAMS=
*initial

grammar.c: grammar.y
yacc -dv grarnmar.y
mv y.tab.h S(INCLUDE)/grammar.h
my y.tab.c grammar.c

scanner.c: scanner.!
lex -vt scanner.l I sed 's/getc/yygetc/' >scanner.c

scanner.o: scanner.c $(INCLUDE) /grarnmar.h
$(CC) $(CFLAGS) -c scanner.c

qraP'mar.o: grammar.c
$(CC) $(CFLAGS) -c grammar.c

initial: grammar.o scanner.o $(LIBRARY)
$(CC) -o initial grammar.o scanner.o $(LIBRARY)

sgrammar.c:grammar.c yytoken.awk
awk -f yytoken.awk <gramrmar.c >sgrarmcar.c-

sgrarmrnar.o: sgramrnar.c
$(CC) $(CFLAGS) -c sgramrnmar.c

sinitial: sqrarnmar.o $(LIBRARY)
$(CC) -o sinitial sgramrnar.o $(LIBRARY)

ascarner.c: scanner.c
cp scanner.c dscanner.c

dscanner.c:dscanner.c $(INCLUDE) /grammnar. h
S(CC) S(CFLAGS) -DDEBUG -c dscanner.c

d~nitial: gramrnar.o dscarner.o $(LIBRARY)
$(CC) -o dinitial granmar.o dscanner.o $(LIBRARY)

!rarfar.c:gramrmar~c
sed ' <'yytszack:/& yyt race (yys'a'ie)/ <grr3nrrar.c >tnrammrar.c

,ira !rr.o: tgrammar.c
(00) & (CFLACOS) o
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tinitial: tgrammar.o scanner.o yytrace.o SJLIBRARY)
$(CC) -o tinitial tgrammar.o scanner.o yytrace.o $(LIBRARY)

yytrace.c: grarnmar.c yytrace.awkU
awk -f yytrace.awk <y.output >yytr3ce.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrace.C3

clean:
cd library; make clean
rm -if $(PROGRAMS) $(OBJECTS)

FILE: initial/grammar-y

"Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

:FORTRAN 77

%token RN AND
%token RW ASSIGN
%token RW-BACKSPACE

%token RN BLOCKDATAI

%token RW-CHARACTEP
%token RW-CLOSE
%token RW COMMON

%token RN COMPLEXI

%token RN DATA
%token RN DIMENSION
%toke:, RW-DO

%token RN DOUBLEPRECISIONI

%token RW-ELSEIF
*token RW-END
%token RW-END IF

%token RW-ENDFILEI
%token RW-ENT

%token RN EQUIVALENCE

%taken RWNEQV

%token RN EXTERNALI
%token RNFALSE
%token RW FORkMAT
%token RW FUNCTION
%token RW-GE
%token RW-GOTO
%token RN-GTI
%token RNIF
%token RWIMPLICIT

%-xnRN I1NCL*UDE
%'~e RN NUIRE
% oKer RWINTEGEPI
%token RN INTRINSIC
%token RWNLE
%token RN LOGICAL
%token RW-LT
%token RWNNAMELISTI
%token RW-NE
%token RWNNEQV
%token RN NOT
%toke7n RN OPEN
%to~en RWOR

%enRW-PAUSE
PWRN PTNT

%~'.RN PROGRAM
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%token RW READ
%token RW-REAL
%token RW-RETURN
%token RW-REWIND
%token RW-SAVE
%token RW-STOP
%token RW SUBROUTINE
%token RW THEN
%token RW-TO
%token RW TRUE
%token RW WRITE
%token RW-UNDEFINED

%token CONCATENATE
%token COMMENT
%token DOUBLE PRECISION
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left ','
%nonassoc '-'
%right 1=1
%left RW EQV RWNEQV
%left RW OR
%Ieft RW-AND
%left RW-NOT
%nonassoc RW EQ RW NE RW LT RW LE RW GT RW GE
'left CONCATENATE
%left '+ -
%left 1* '
%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

#include "usage.h"
static int usage = REF;
static int level = 0;

nt conditional = 0;
int argumentnumber = 0;

program:
optional statement list

summary( );

F/ NULL ~
statement list

statesentalist:
statement

statement l st statement

statement:
co~e stateme.
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.abe. ur.1ate' ed-state-mart

comment statement:

COMMENT

label:
LABVL

unlabeled-statement:
include-statement

program-statement3

block-data-statement

function-statement

subroutine-statement3

ectry_statement

end statemn'

specificationstatement

(add-statement-lI'st( 0, (level C ? coyJitjonp1:
executable statement

format statementI

include-statement:I

FW_INCLUDE character-constant

pog ram st atement I
RW_PROGRAM program identz fier

program~identifier:
IDENTIFIER

begin block( $1 )

block-data-statement:
-BLOCKDATA block_data-identifier

block-data-identifier:

!DENITFIER

oeqin OiocK( S1

function-statement:I

RWFUNCTION function identifier otionial formral argumen~t list

type RN FUNCTION funct-ion identifier opti.onal formral argLorent li.st

~nn, i dent if ier:
!DENTIFIFR

begi n _b bnck ( S,
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subroutine statement:
RWSUBROUTINE subroutine-identifiec

RWSUBROUTINE subroutine-identifier optional formal _argumentlist

subroutine identifier:
IDENTIFIER

begin_block( $1 );

entry statement:
RW ENTRY entryidentifier

RWENTRY entryidentifier optional _formal argumentlist

entry identifier:
IDENTIFIER

optional formal _argument _list:

I(' formalargumentlist '1)

formalargument list:
formalargument

Zsrmal argumentlist ',' formal argument

formalargument:
IDENTIFIER

addformal argument list( $1 C;

formal _argument_alternatereturn

addformalargument list ( $1 );

formal argumentalternatereturr:

$$ = ' .9.

end statement:
RW END

end-block( );

spenification statement:

external statement

zntrinsi ostatement

add statement 1ist( , ) ; caraneter staterent
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dimension statement

declarationstatement

save-statement

common statement

equivalence_statement

implicitstatement

j addstatementlist( 0, 0 } data-statement

namelist statement

external statement:
RWEXTERNAT external-list

external list:
external

external list ',' external

external:I

IDENTIFIER

intLinsicstatement: I
RWINTRINSIC intrinsic list

intrinsic lirt: 3
intrinsic

intrinsic-list ',' intrinsic

intrinsic:
IDENTIFIER

parameterstatement:
RWPARAMETER '(' parameter list

parametereist:
param eter

parameter list parameter

carameler:
arar-eter .aenti er u: xp:es lor

pararetcrEidentifier:
ICENTIFIER

add identifier list{ 51, 0, SE-);

d:"rr-s-on statement:
RW DIMFNSION dimension list

II
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dimension-list:
dimension

dimension list dimension

dimension:
IDENTIFIER '(subscriot_ list

subscript list:
subscript

subscript list ''subscript

subscript:
upper-boun~d

lower bound :1 upper bound

lower-bound:

INTEGER

+1INTEGER

INTEGER

IDENTIFIER

~IDENTIFIER

IDENTIFIER

INTEGER - IDENTIFIER

IDENTIFIER -INTEGER

uppe rbou nd:
lower-bound

upper bound sojustable

upper -boundsdjustable:

decisrat~on stater- rt:
type declarat-ion list-

dec~aration list:
oec:.arat or,.

cara' 1 Sz tz

--EN7:FIE, optional yolen

tYPQ nane opt-cnal type letq-t
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type name:

RW_CHARACTER

RW_COMPLEX

RW_DOUBLE_PRECISION

RWINTEGER3

RW_LOGICAL

RNREAL

RW_UNDEFINED

opt-Jonal type iength:
/ NULL -/ I
typeiength

type_ length:U
* INTEGER

type length adjustabie3

type 1 ength -adjustable:

save statement:
R4 -.AVE optional save list

optional save list:

F- NUJLL1

save-list

save-list:
savf I
save list save

save:
:DENTTFIER

common narme3

RW-COMMON optiona! cor,-or. cae omrvaace-.s3

optiona1 common name:
/. NULL */

corrmon name

narse Inl iaen, fJ[

- ierr i fier:



14. Appendix L: initial program source 293

/' NULL

IDENTIFIER

commorn variable list:
common variable

common variable list common variact.

ccmnon variable:
IDENTIFIER

IDENTIFIER M1 subscript list'1

equivalence statement:
RNEQUIVALENCE equivalence lst

ecilvalence !is!:
eq-Z~aience

eo::valencelinst , equivalence

IW e" quvalence variable lst W

equinvalence vari~able list:
"p' valencea arianl

eqialence variabeLs ', oinvalerce variaole

'o-xvi ence variable:

IDNFER 'W sancrp :s

saeet:
RW M :: type W ip zls

- S.T~h

.........
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namnel i st

narnelist list 4namelist

flare. St:
IDENTIFIER3

3at3 ate,,reft:
RN D-ATA data-list3

d ata t

data--Ilst cpt~inal-ccrrna dat.aI

data:

data variable list ctastftitU

daa'arl a: -st

cats arle

cas varace 1s caa ataen-fe xeso '

cat rc 19 e - s
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data initialization:
IDENTIFIER

add identifier list( $I, 0, REF ):

character constant

logical_conztant

signed_numerical constant

signed_numerical constant:
numerical constant

1+' numericalconstant %prec SIGN

numericalconstant %prec SIGN

expression:
parenthesis_expression

$$ = S;

simpleexpression

$$ = $1;

parenthesis expression:
' expression

~~$ $ . ..

simpleexpression:

variable
i

$$ = $S;I
constant
f

$$ = $1;

arithmeticexpression

$$ = $1;

character-expression

$$ = SI;

relationalexpression

$s = Si;

logicalexpression

unary_expression
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variable:
identifier (I

$$ = $I;

identifier stringsubset

$$ = $1;

array

$$ = $1;

array: m
identifier V optionalexpressionlist ''

ss = $1;m }I$$m
identifier ( optionalexpressionlist 1)' string-subset

identifier:
IDENTIFIER

add identifier list( $1, 0, usage );
if ( usage == SET ) usage = REF;
$$ $1;

optional expression list:
T* NULL */ I

expression_list

expression_list

expression

expressionlist ',1 expression

string subset:
I' optional expression : optional _expression )

optional expression:
F NULL -/

expressionl

constant:
character-constant

5$ = $1:

logical constant

S$ = Sl;

nimericaiconstant

U
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$$ = Si;

logical constant:
RW FALSE

RW TRUE

character constant:
HOLLERITH

$5 = "in"

STRING

numerical constant:

DOUBLEPRECISION

INTEGER

REAL

arithmeticexpression:
expression +' expression %prec ''

expression I-' expression %prec

expression - expression %prec
55 = "..

expression '/' expression %prec
55 = "..

expression EXPONENTIATE expression %prec EXPONENTIATE
$5 = '..

character expression:
expression 'I I exoression %prec CONCATENATE
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relational expression:
expression RWEQ expression %prec RW_EQ

$$ )I
expression RWNE expressio' %prec RWNE

$$ = ,-

ep

expression RW LT expression %prec RW LT

$$ ..

expression RWLE expression %prec RWLE

$$ = ,..

I
expression RW GT expression %prec RW GT

$$ = }I
expression RWGE expression %prec RW GE

$$ = '..

)I
logical expression:

expression RN_AND expression prec RWAND

exss io %p SG

$$ = ,..

expression RNso expression %prec RNOR

I $ = 
expression RN_EQV expression %prec RNEQV

exc~tbexpraessin %re SG

$s = ,I....

expression NQVpre s sin %peRWNQ

$$ = --

RNNO expression %prec NNO

$5 = '..

I
exe -bl seeint re SG

do state... t

} I
]I
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logicalifstatement

block if statement

else statement

else if statement

end if statement

subset executable statement

do statement:
RWDO INTEGER doidentifier expression-list

do identifier:
IDENTIFIER

add identifier list( $1, 0, SET );

logical_ ifstatement:
ifexpression subsetexecutablestatement

level--;

if expression:
RWIF I(t expression '1)

level++;

block if statement:
RWIF '(' expression 'I' RW THEN

level++;

else statement:
RWELSE

level--;
level++;

else if statement:
RWELSE IF I(' expression ')' RW THEN

level--;
ievel-;

end if statement:
RW END IF

level--;

suibset executable statement:
assignment-_statement
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assign_statement

arithmetic if statement

continue-statement

call statement

returnstatement

unconditional_go to statement

computed_gotostatement

assigned_goto statement

stopstatement

pause_statement

io statement

assignment statement: I
I if ( usage == REF ) usage = SET; } variable expression

assign-statement: U
RWASSIGN INTEGER RWTO IDENTIFIER

arithnetic if statement:

RWIF' (' expression ')' -nteger_list

continue statement:
RWCONTINUE

callstatement:
RWCALL callidentifier

RWCALL call-identifier optional actual argument list

call identifier:
IDENTIFIER

add statementlist( $1, 0)I

optional ( actual argument list:

usage &= -REF;
actual _argument-ist

usage i= REF;

actial _arqument list: i
actual argument

actual argument list , actualargument

act a I -a rgument:
I argument number' ; expression

argument number--; actual aroment alternate return

I
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actualargumentalternatereturn:
INTEGER

$$ ...

return statement:
RW_RETURN optional-expression

unconditional gotostatement:
RWGO TO INTEGER

computedgotostatement:
PW GO TO '(' integerlist 1)' optionalcomma expression

assigned gotostatement:
RWGOTO IDENTIFIER

RW GO-TO IDENTIFIER optionalcomma ' integer list ')

integer list:
INTEGER

integer_list INTEGER

optional comma:
T- NULL "/

pause-statement:
RW_PAUSE optional_expression

stop_statement:
RWSTOP optionalexpression

ic statement:
open_statement

close statement

inquirestatement

read statement

write statement

printstatement

ackspacestatement

rewind statement

endfile statement

c-ren statement:
.RWOPEN '(' control irformat on list 1),
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close-statument:
RWCLOSrt IC control-information-list ')I

inquire statement:
RWINQUIRE ( controlinformation-list '1'

read statement:
RWREAD '(' controlinformationlist '), optional io list

RW READ control

RWqEAD control 1,1 io_list I

write statement:
RWWRITE '(' controlinformation_list ) optional io list

print_statement:
RWPRINT control

RWPRINT control 1,1 io_list

backspace statement:
RWBACKSPACE I(' control information list )'

RWBACKSPACE control

rewind-statement: I
-RWREWIND '(' control information list ')'

RWREWIND control

endfile statement:
-RWENDFILE '(' controlinformation list )

RWENDFILE control

control information-list:
controlinformation

control information list control information

control information:
control

:DENTIFIER expression

control:
variable

constant

opt icnal io list:
F- NULL I

ioiist I
I
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jo

jo-list j, o

'0:
expression

io-implied do list

jo implied do list:
U io- list ',jo-identifier =1expression-list S),

io identifier:
IDENTIFIER

add identifier list( $1, 0, SET )

format-statement:
RWFORMAT

FILE: initial/include/list.h

" Copyright 1991
"Georgia Institute of Technology

" Computer Engineering Research Laboratory
'Author: Stephen R. Wachtel

#define LIST struct list
LIST

char *identifier;
int line;
int usage;
int argument number;
LIST *argument-list;
LIST *next;

extern LIST -end list( )
extern LIST *add list forward( )
extern LIST *add list reverse(
extern~ LIST *find IisT( );
extern void add formal -arqumenL-1.4st(
extern vojo adid statemen. _ lsZ.(
extern LIST *add list( );
-xtern void add Identifier list( )
extern void begin_block( )
extern void end rolock( );
extern void usage actual _argument list(
extern void usage formal argument list(
extern int find block nu-mber(
exlern void usage-block( )

kdefn e MAXIMUM NUMBER-BLOCK 1024
extern. char *block( MAXIMUM _NUMBER _BLOCK 1;
extern int recursive[ MAXIMUM NUMBERBLOCK 1
ext-ern LIST *formal _argument list MAX IMUM NUMMER BLOCK
ex-.ern LIST 'variable iist MAXIMUM NUMBER BLOCK
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extern LIST *statement list[ MAXIMUM NUMBERBLOCK 1;
extern int number_block;

FILE: initial/include/usage.h I

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#define REF 0xl
#define SET 0x2
#define CONDITIONAL 0x4
#define INITIALIZED 0x8 I
FILE: initial/library/Makefile !I
# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
#I

CC = cc -g
INCLUDE = ../include
CFLAGS = -IS(INCLUDE) I
LIBRARY = library.a

OBJECTS = \
duplicate.o \
hollerith.o \
intrinsic.o \
link list.o
main~o \
non blank.o \
surr~ary.o \
uppercas.o \

yyerror.o \
yygetc.o \
yywrap.o

$ (LIBRARY): $ (OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY) I

.SUFFIXES: .c .o

$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FLE: initial/library/duplicate.c I

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
kinclude <string.h>
*ircijde <malloc.h> 3

I
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char *duplicate( string
register char *string;

register char *temporary = (char -)NULL;

if ( string !=(char *)NULL

if ( emporary = (char ')malloc( strlen( string ) + 1 ( =(char *)NULL
strcpy( temporary, string (

else
fprintf( stderr, "ERROR: duplicate( %s )\n", string (

return( temporary )
I' duplicate *I

FILE: initial/library/hollerith.c

" Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <stdio.h>

char *hollerith( string, delimeter
register char -string;
register char delimeter;

mnt hollerith-length;
register mnt string length = 0;

sscanf( string, "Pidh", &hollerith-length (

string( string length+ ( delimeter;
while ( hollerith-length 0

if ((string[ string length I = yyinput( ( ( =

yyunput( string[ string length
break;

st r ing length +;
hollerith-length--;

string[ string_ length++ I3 delimeter;

string( string lengthI= \1
return( string (

I' hollerith *I

FILE: initial/library/intrinsic. c

Ccoyright '991
~eorgla in..ttute cf 7ecnnccay
Compu;ter Engineering Research Labaratury

*Author: Stephen R. Wachtel

extern char *duplicate( )
extern char *uppercase(

static char 'intrinsic table =

"ABS',

"A 1 MAG
"AINT",
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-ALOG".

"ALOG 10",.AMAX 0",
"AMAX1 -
"AMINO",I

"AMOD",

" ANINT-,
"ASIN-,

"ATAN",I

"CABS",
"CCoS",

"CLOG",I

"CMP LX",
"CON JO",

"COS",

"C SORT",

":DABS-,
"DACOS",

":DASIN",
"DATAN",

"DBLE",
"DCC 5",

"COSH",

"SEXP."'
"DIM."
"DINT",

":DLOG",
"DLOO 10",I

"DMAXI ",
"DM N 1",

"DMOD",
"DNINT-,

":DPROD",I

"ODSIN H",
"0SORT",

"0 TAN",I

"FLOAT",
"lABS-,

":ICHAR",

"IDINT-,
"IDNINT",
"IFIX",

":INDEX",

T IGN",
"LEN",
"LGE",

"LOT",

"LOG",

"MAX" I..
"MAX."

"MIN",

"MINO",I

":NINT",
"REAL",

"SIGN",
"SIN",

"SINH",I

"SQRT",
"TAN",
"TAN H"
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#define INTRINSIC_TABLE ( sizeof) intrinsic table )/sizeof) char

int intrinsic( identifier
register char *identifier;

register mnt low, high;
register int middle, test;
register char *temporary = duplica'-:) idertiffier

low 0;
nigh =INTRINSICTABLE - 1;

uppercase( temporary

while ( low <= high

middle ' )Low + high )I2;
test = strcmp) temporary, intrnsic tanle[ middle]);

if ( test < 0

high = middle I;

cont inue;

if test > 0

.OW r~IddIE -

cont cuje;

free( temporary
return)( 1

free) temporary )
return) 0 );
/*n.trirsic '

:opyright 199.
Seorqia :nst~i*tute o~Technolelgy
Corp,;ter Engineering Research Labcratecry

Author: Steohen R.WcP e

7c'de <s"'&o~

7uC.o;e < s, nq. h >

"uesaqe.,

OeX 'r- ' yy 'neno;

recrs've- MAXXMV--N,: DR3B: 0C

S a r' 1 VAX n '' t s " MA X :cX X
S- a ''r s MA X -1XX 3: 'I

x 7e FOWR

E'VE 7 I
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if ( list (LIST *)NULL

while ( list->next != (LIST *)NULL
list = list->next;

return( list );

/* end list -/

LIST 'add list forward( list, identifier
register LIST *'list;
register char -identifier;

register LIST *temporary = (LIST *)(alloc( sizeof( LIST I
temporary->identifier = identifier;
temporary->iine = yylineno;
temporary->usage = 0;
temporary->argumentnumber = argument number;
temporary->argumentlist = (LIST *)NULL;
remporary->next = (LIST *)NULL;

if ( *ist == (LIST -)NULL )
*list = temporary; m

else
end_ list( -list )->next =emporary;

return( temporary (;
/I add list forward */

LIST 'add list reverse( list, identifier
register LIST **list; I
register char *identifier;

register LIST 'temporary = (LTST *)malloc( sizeof( LIST

temporary->identifier = identifier;
temporary->line = yylineno;
temporary->usage = 0;
temporary->argument_number = argument number;
temporary->argument list = (LIST *)NULL;
temporary->next = *list;

*list = temporary;

return( temporary (;
/I add list reverse 'I

L-S7 *find list( list, identifier
register LIST 'list;
register char 'identifier;

reg'ster LIST 'temporary = (LIST ')NULL;

while ( list 1= (LIST *)NULL

strcmp( list->identifier, IOent .Jie ( -= C l
temporary =list; I

's,- l s ->next;

return( temporary
/* f d 1ist '/

vo9add fOrr-d argurnentI ist( identlfier

rem ster 7har *identifier;

argum.ent number=*;

add list forward( orma argitmet !ist, nunr e lock , identifier
add formal argument list I

, ado statement il st ( f ,Ie * I : : i f ,
re: tr ctar *ident'fier;; [

I
r ' ster [ t sage



I
14. Appendix I: initial program source 309

argument number = 0;

if ( identifier != (char *)NULL

end-list( statement-list[ number-block I )->identifier = identifier;

order = FORWARD;

else

add list forward( &statement-list[ number-block ], identifier )->usage = usage;

order = REVERSE;

I /* add statement list */

LIST *add list( identifier, blocknumber
register char *identifier;
register int block_number;

register LIST *temporary;

temporary = find list( formal argument list[ block-number ], identifier );
if ( temporary != (LIST *)NUL L )

return( temporary );

temporary = find list( variable list[ block number ], identifier );

if ( temporary !7 (LIST *)NULL
return( temporary );

temporary = add listforward( &variablelist[ block-number j, identifier );
return( temporary );

/* addlist */

void add identifier list( identifier, and_usage, r-usage
register-char *identifier;
unsigned int and_usage;
unsigned int or_usage;

register LIST *temporary;

switch ( order )

case FORWARD:
if ( and-usage != 0

temporary = find list( endlist( statementlist[ number-block I )-
>argument list, identifier );

temporary->usage &= -and_usage;

else
temporary = addlist_forward( &endlist( statementlist[ number_block I

>argument_list, identifier );
break;

case REVERSE:
if ( andusage != 0

_
temporary = findlist( end list( statement-list[ number-block ] )-

>argument list, identifier );
temporary->usage &= -and usage;I i
temporary = add listreverse( &end_list( statement list[ number block

>argument list, identifier
break;

temporary->usage 1
= 

ot usage;
/* add identifier list *7

void begin block( identifier
register char *identifier;

block( number block (Sidentife;

recursive( number blck I = ;
forrralargument list[ nurroeriblock =(LIST *)NULL;
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variable list[ number block ] (LIST *)NULL;
statement list[ number_block ] = (LIST *)NULL;
argument number - 0;

1 /* begin-block */

void end block(

number block++;
S/* endblock */ I
void usageactual argument list( blocknumber, actual argumentlist, usage

register int block number; I
register LIST *actualargument_list;
register int usage;

register LIST *temporary;

while ( actual argument_list != (LIST )NULL

temporary - add-list( actual argument list->identifier, blocknumber );
temporary->usage = usage;

switch ( temporary->usage)

case ( 0 ):
case ( CONDITIONAL

temporary->usage 1= actual argument list->usage;
if ( ( usage & CONDITIONAL-) == CONDITIONAL U

temporary->usage &= -INITIALIZED;

if C ( temporary->usage & CONDITIONAL ) CONDITIONAL
if ( ( ( temporary->usage & SET ) == SET ) && ( ( temporary->usage &

bek REFtemporary->usage 
1= INITIALIZED;

break;

case (REF ):
case C REF I INITIALIZED :

if ( ( actual_argument list->usage & CONDITIONAL I CONDITIONAL

temporary->usage 1= CONDITIONAL;

case ( REF I CONDITIONAL ):
case ( REF I CONDITIONAL I INITIALIZED ):

if ( ( actual_argument list->usage & SET ) == SET

temporary->usage I= SET;
break; 3

case (SET):
case C SET I INITIALIZED

if ( ( actualargumentlist->usage & CONDITIONAL ) == CONDITIONAL
temporary->usage 1= CONDITIONAL;

case ( SET I CONDITIONAL ):
case C SET I INITIALIZED I CONDITIONAL

if ( ( actual argument list->usage & REF ) == REF
temporary->usage 1= REF;

break; 

case C REF I SET :
case ( REF SET COND:TICNAL I
case C SET I REF INITIALIZED
case ( SET I REF CONDITIONAL I INITIALIZED

break;

actual-argumentlist = actual_argument list->next;

/* usage actual argument_list /

void usage formal argumentlist( actual argument list, formal_argument_list ) I
register LIST *actualargument list;
register LIST *formal argumentlist;

while C actual arqumentlist '- (LIST )'NULL I && C formalarqument list (LIST

U
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*)NULL ) )

if ( actual argumentlist->argumentnumber == formalargument_list-
>argument_number

actualargument_list->usage = formalargument list->usage;
actualargumentlist = actual_argumentlist->next;

else
formal_argumentlist = formalargument list->next;

/* usace_formal-argument list */

int find block number( identifier
register char 7identifier;

register int block-number;

for ( blocknumber = 0; blocknumber < numberblock; block_number++

if ( strcmp( block[ block number ], identifier ) 0
return( block-number I;

fprintf( stderr, "WARNING: block %s not found\n", identifier I;
begin block( identifier );
end-block( );

return( number block - 1 1;
1 /* find-block number */

void usage block( block number, actualargumentlist
register int block number;
register LIST *actual_argumentlist;

register LIST *statement = statement-list[ blocknumber 1;

if ( recursive[ block-number ] 0

fprintf( stderr, "ERROR: block %s recursive\n", block[ block-number ] );
exit( -1 );

recursive[ block number ] = 1;

while I statement != (LIST -)NULL

if ( statement->identifier != (char *)NULL
usageblock( find block number( statement->identifier ), statement-

>argumentlist );

usageactualargument_list( blocknumber, statement->argument_list, statement-
>usage );

statement = statement->next;

usage formal argument list( actualargument list, formal argumentlist[ blocknumber
);

recursive[ block number J = 0;
/ usage-block */

FILE: initial/library/main.c

/-
* Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
# /

#include <stdio.h>

#include <string.h>
Oinclude "usage.h"

exzern FILE *yyin;
extern FILE *yyout;
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extern int conditional;

#define PROGRLM argument[ 0 I
#define INPUT FILE argument[ I
#define OUTPUT-FILE argument[ 2

int main( number argument, argument
int number argument; 1
char *argument[ ] ;

loop:
if ( strcmp( argument( numberargument - 1 , "-conditional=y" ) == 0{3

number argument--;
conditional &= -CONDITIONAL;
goto loop;

if ( strcmp( argument( numberargument - 1 ], "-conditional=n" ) == 0 )

number argument--;
conditional 1= CONDITIONAL;
goto loop;

if ( numberargument == I

yyin = stdin;
yyout =stdout;

yyparse( );
exit( 0 ); f

if ( numberargument == 3

if C ( yyin = fopen( INPUTFILE, "r" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open input file '%s'\n", PROGRAM,
INPUT-FILE );

exit( -1 );

if yyout= fopen( OUTPUTFILE, "w" ) ) (FILE *)NULL)

I
fprintf( stderr, "%s: ERROR - unable to open output file '%sl\n", PROGRAM,

OUTPUTFILE ); ~Iexit ( -1

yyparse( );
exit( 0 );

fprintf( stderr, "usage: %s <input file> <output file> [-conditional=y or nJ\n",
PROGRAM );

exit( 0 );
/* main */

FILE: initial/library/non_blank.c

"Ccpyright 1991
* Georgia Institute of Technology

* Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

#include <string.h>

char *non blank( string ) I
register char *string;

register int offset;
register int length;

I
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length = strlen( string ) - 1;
while ( ( string[ length ] I. ) && ( string[ length I =\0)

string[ length-- ] \01;

offset = 0;
while ( C string[ offset I . . ) && ( string( offset != 0

string[ offset++ ] = 1\01;

strcpy( string, &string[ offset ] );

if ( strlen( string C != 0
return( string );

else
return( 0 );

V non-blank */

FILE: initial/library/summary.c

/*
* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
-/

#include <stdio.h>
include <string.h>
include "list.h"

#include "usage.h"

extern FILE *yyin;
extern FILE *yyout;

void print list( file, string, list
register FILE *file;
register char *string;
register LIST *list;

int column = strlen( string );
char buffer[ 256 ];

fprintf( file, "%s", string );

while ( list != (LIST *)NULL

fprintf( file, "%s", list->identifier C;
column += strlen( list->identifier );

if C list->usage != 0

fprintf( file, "{" );
column++;

if ( ( list->usage & CONDITIONAL ) CONDITIONAL

fprintf( file, "C"
column++;

if ( list->usage & IN:TIAL:ZED :NTIALMZED

if ( C list->usage & SET ) == SET

fprintf( file, "S" );
column++;

if ( C list->usage & REF C REF

fprintf( file, "R"
column++;

else
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if ( ( list->usage & REF == REF

fprintf( file, "R" );
column++;

if t ( list->usage & SET == SET

fprintf( file, "S" );

column++;

fprintf( file, "}" );
column++;

if ( list->argument_number != 0

sprintf( buffer, "=%d", list->argumentnumber );

fprintf( file, "%s", buffer );

column += strlen( buffer );

if ( list->next != (LIST *)NULL

fprintf( file, "," );
culumn++;

*define MAXIMUMCQLUMN 72
if ( column >= MAXIMUMCOLUMN

fprintf( file, "\n"
fprintf( file, "\t\t"
column = 8;

list list->next;

V print-list */

void print statementlist( file, list
register FILE *file; I
register LIST *list;

register char string[ 256 ];

while ( list != (LIST *)NULL

if ( list->identifier != (char *)NULL I
if ( ( list->usage & CONDITIONAL ) == CONDITIONAL

sprintf( string, " line %d{C}, %s(", list->line, list->identifier );
else

sprintf( string, " line %d, %s(", list->line, list->identifier );

printlist( file, string, list->argument_list );
fprintf( file, ")\n"

else 3
if ( list->argument list != (LIST *)NULL

if list->usage & CONDTIONAL CONDITIONAL

elsesprintf( string, " line %ojC}, ", ist->Iine C; I
sprintf( string, " line %d, ", list->!ine ):

print list( file, string, list->argumentlist );
fprintf( file, "\n" );

list = list->next;

I/ print_statement_list 1/

void print variable list( file, block number
register FLE *file,
register int block-number;

I
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register LIST *variable = variable list[ block number 1;

while ( variable !=(LIST *)NULL

#ifdef DEBUG
fprintf( file, "Ws ", variable->identifier )

if ( ( variable->usage &CONDITIONAL ) CONDITIONAL
fprintf( file, "C" )

else
fprintf( file, -

if ((variable->usage & INITIALIZED ) =INITIALIZED

if CCvariable->usage & SET C =SET

fprintf( file, "S" C
else

fprintf( file, ""C

if (( variable->usage £REF C =REF

fprintf( file, "R" C
el.se

fprintf( file, ""C

else

if CCvariable->usage &REF C =REF

fprintf( file, "R"C
else

fprintf( file, ""C

if (C variable->usage &SET C =SET

fprintf( file, "S" C
else

fprintf( file, -

fprintf( file, "\n" C
*else

if C(variable->usage & INITIALIZED C ~INITIALIZED
if (Cvariable->usage & REF C =REr

if C(variable->usage & SET C ~SET
fprintf( file, "%s RS\n", variable->identifier C

else
fprintf( file, "%s R-\n", variable->identifier C

*endi f

va riable = variable->next;

I" print _variable-list *

vco summnary(

register mnt block number;
char string[ 256 1;

usage block( 0 , D );

fr(blck-umber = C; block nomber =norber-block; block-numnber=-,

sprintf? string, "%s ", block: block nurber ]C
print listC yyout, string, formal _argument_ list[ block_numberI
fprintf( yyout, "\n" );

print _variable list(C yyout, blcck number C
fprintf C yyoutT "\n" C

Oifdef DEBUG
print _statement _list( yycut, soatement >isoj vlock numberI
sprins!' yycut, "\n"

send: f

I!* "'rary '
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FILE: initial/library/uppercase.c

" Copyright 1991
" Georgia Institute of Technology

* Computer Engineering Research Laboratory

:/Author: Stephen R. Wachtel 
I

char *uppercase( string
register char *string;

register int index = 0;

while ( string( index ] \0'

string[ index ] = toupper( string[ index I );
index++;

return( string );/* uppercase */I

I
FILE: initial/library/yyerror.c

" Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel 5
#include <stdio.h>

extern int yylineno; 5
void yyerror( string
register char -string;

fprintf( stderr, "line %d, %s\n", yylineno, string );

exit( -1 );
/* yyerror I/

FILE: initial/library/yygetc.c

" Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel*/ I

#include <stdio.h>
*_rcluoe <ctype.h> I
extern int yylineno;

int tab( length )I
reg ster int length;

while ( length-- 0
yyunput(

returr( '
/* tab I/

in- yygetc( file ) 3
I
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register FILE *file;

mnt c;
int column( 6 1;

loop:
if ((c = getc( file ))=

c= tab( 6 )

if (c != *\n'
return( c )

if C column[ 0 ] = getc( file))_
goto abort 0;

if ( column( 1 I = getcr file ))!
goto abort 1;

if ( column( 2 1 = getc( file )
goto abort 2;

if C( column[ 3 3 = getcC file))
goto abort_3;

if (C columnC 4 ] = getcC file))_
goto abort 4;

if Cisspace( column[ 5 ]=getc( file)
goto abort_5;

yylineno++;
goto loop;

abort 5:
if'( columnn[ 5 1 == 't

tab( 1 C
else

yyunput( column[ 5 1 C
if C column[ 5 ] ==\n

yylineno++;

abort 4:
if-( column[ 4 1 == 't

tab( 2 C
else

yyunputC column[ 4 1 C
if ( column[ 4 1 == 'n

yyl ineno++;

abort 3:
if-( column[ 3 1== 't

tab( 3 C
else

yyunput( column[ 3 ] C
if C column[ 3 1 == n

yylineno4+;

abort 2:
if-( colu~n[ 2 '\t'

tab( 4 C
Plse

yyunputC column[ 2 1
i~Ccolumrn! 2 --

y ineno ';

abort 1:
if-C column[ 1 I == 't

tab( 5 )
else

yyunput( column[ 1
if ( column[ 1 ] I\n C

yyl ineno++;

abort C:
if ( columnn! 0 1 == 1W

lab( 6 );
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else

yyunput( column( 0 1
if ( column[ 0 == \n

yylineno++;

return( c );
/* yygetc */

FILE: initial/library/yywrap.

* Copyright 1991
" Georgia Institute of Technology
Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel
*/

int yywrap(

return( 1 1;
}/* yywrap */

FILE: initial/scanner.l I

/*
" Copyright 1991
" Georgia Institute of Technology I
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel'/

%a 10000
%e 10000
%k 10000
%n 10000
%o 10000
%p I0000

a [aA]
b [bB]
c [cCC)
d (dD]
e IeEl
f [fFJ
g [gG]h [hH]
i [iI]

k [kK)
1 1IL]

r IrP]

n [nN]
0 [oO]pF

q LqQ,
r [rR]
s [sSI
t [tTJ
* (uUJ
w (wW]v (vV]
x [xX]

y [yY]
z IzZI I

*include "grammar.h"
extern char *yylval;

I
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#undef YYLMAX
#define YYLMAX (256*20)

extern char *duplicate( );
extern char *hollerith( );
extern char *non-blank( );
extern char *uppercase( );

^[\*cC] .*[\n] I
^[\ ]*[\n] (
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext );
return( COMMENT );

#ifdef DEBUG
ECHO;

#endif
/* return( '\ ' ) */;

[\&] (
#ifdef DEBUG

#endif
return( \&' );

\)

#ifdef DEBUG
ECHO;

#endif
return( '\( );

[\)] {
#ifdef DEBUG

ECHO;
#endif

return( \) );

[\*] {

#ifdef DEBUG
ECHO;

#endif
return( \ ' );

#,faef DEBUG
ECHO;

#endif
return( EXPONENTIATE );

#ifdef DEBUG
ECHO:

#end f
return( \ ' ;
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[\.] {
#ifdef DEBUG

ECHO;

#endif

return('\ ;
}3[\-] I

#ifdef DEBUG
ECHO;

#endif return( \-' );

#ifdef DEBUG

ECHO;

return( '\.' 1;

)I[\I/ {

#ifdef DEBUG
ECHO;

#endif r

#endif
return( \:' I;

}I

[\ = (
#ifdef DEBUG

ECHO;
#endif

ret urn( \= ' ); }U
[\n] (

#ifdef DEBUG

ECHO;
#endif

/* return( '\n' ~I

[\t] I
#ifdef DEBUG

ECHO;

#endif/ return( \t' */;

,' . {a} { ni {d } [\. "] ,

*ifdef DEBUG
ECHO;

#endi f
return( RWAND );

[\ e1 { } qI [\.] {
*fdef DEBUG

ECHO;

*ed freturn( RW PEQ )

I
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#ifdef DEBUG
ECHO;

endif
return( RWEQV );

[\.] {f){a){l}{s}{e} [\.] {

#ifdef DEBUG
ECHO;

#endi f
return( RW FALSE );

[\.]I{g} {e}[(\.]

#ifdef DEBUG
ECHO;

#endif
return( RW GE );

[\.]( g} {t}[\. ]
#ifdef DEBUG

ECHO;
#endif

return( RWGT );

[\.]{i}{je}[\.] {

#ifdef DEBUG
ECHO;

#endif
return( RW LE );

[\.]({3}{t} [\.)
#ifdef DEBUG

ECHO;
#endif

return( RWLT );

[\.]{(n}{e} [\.] I

#ifdef DEBUG
ECHO;

#endif
return( RW NE );

[ .] {n)}{e) {q} Iv} [\.

#ifdef DEBUG
ECHO;

#endif
return) RWNEQV ;

]\.]{n}{oI{tV[\.

#ifctef DEBUG

#ermaif
return) RWNOT ;

[\]o) {r) [\.] {

#ifdef DEBUG
ECHO;

#endi f
return( RW OR );

#ifdef DEBUG
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ECHO;
#endiif

return( RW TRUE 4

ia!() (sf414 gf f
*ifdef DEBUG

ECHO;

#end± fa
return( RWASSIGN 4

(bI (a) (of k) s) fpf(a) (ci ef I
*ifdeif DEBUG

ECHO;
#endiif

return( RWBACKSPACE '

{b) 1)10) (ci k) E\ 4 (di) ft fa (a
#l4Ifdeif DEBUG

ECHO;U

return( RWBLOCKDATA 4

~i'fdeif DEBUG
ECHO;

*endi f

return( RWCALL 4

c~i a) fri a) {c} t) fe) )r}
#ifdeif DEBUG

ECHO;
#endi 

if
return( RW CHARLACTER 4

jc~j jjo)(~je)1
#iifde.f DEBUG

ECHO;
kendi f

return( RWCLOSE 4

Ic) ic 0~ im1 10M) i) r

#.'def DEBUG

#endi if
return( RWCOMMON 4

f ~de f DEBUG

ide DE3UGI

return) RW CONTINU;E I

*fdef ~J
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#endif
return( RWDATA )

(dl {i)f ({eI(n) {s}{i}{o) {n)
#ifdef DEBUG

ECHO;

#edfreturn( RWDIMENSION I

{d)(o)
#jfdef DEBUG

ECHO;
Ilendif

return( RWDO )

(dl {ol (ul bfbll(el (\ ]*{pljrl (el(cI {i} s} (il {o}j I
#ifdef DEBUG

ECHO;
#endi f

return( RWDOUBLE_PRECISION I

{e){1}(s){e)
#ifdef DEBUG

ECHO;
#endif

return( RWELSE I

{ej(1)(s}{e)[\ ]*{j)(f)
#ifdef DEBUG

ECHO;
#endif

return( RWELSEIF I

(e) (nI(d)
#ifdef DEBUG

ECHO;
#endif

return( RWEND I

fe){n)(d)[\ ]*{j}(f) I
#ifdef DEBUG

ECHO;
#endi f

return( RW ENDIF I

(el {n}(dl {fl i) (l)fe)
#ifdef DEBUG

ECHO;
#endi f

return( f1W ENDFILE

feffnlft)frlfy)
#ifdef DEBUG

ECHO;
#endi f

return( RW_ENTRY

fef(q~ifu)fil v) fal' ef fnf fcf fefj
#ifdef DET3VJG

ECHO;
#endi f
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return( RWEQUIVALENCE )

ie1 {x) {t) {e3(ri {n) a) {1) {
#ifdef DEBUG

ECHO;
#endjf

return( RWEXTERNAL )

#ifdef DEBUG
nECHO;I

yylval = duplicate( yytext )
return( RWFORMAT )

{f}{u){n}(c}{t){i)(o){n)
#ifdef DEBUG

ECHO;

#endifI
return( RWFUNCTION )

{g)(01[\ 1*{tI(o) f

ECHO;
#endi f

return( RNGO TO I

#ifdef DEBUG
ECHO;

#endif reun WI

#ifdef PEBUG
ECHO;

#endif
return( RWIMPLIC:7I;

(ii (nI (cI(1)(uI d) (ej
#ifdef DEBUG

ECHO;I
return( RWINCLUDE I

(i{~q(u) (il(r} (e)
#ifdef DEBUG

ECHO;
#endi ff

return( RW_:NQU:RE 1

fi I nI It I el(gI e(el f r

#ifdef DEBUGI
#endif

return( RNINTEGER I

#ifdef DEBUG
ECHO;

#endj f
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return( RWINTRINSIC )

{1)f}g}{i) {c} {a}1)
#ifdef DEBUG

ECHO;
#endif

return( RWLOGICAL )

(ni (a) (ml {e}(1l(ijil~s)t
#ifdef DEBUG

ECHO;
#endif

return( RWNAMELIST )

{ol(p)(e){n)
#ifdef DEBUG

ECHO;
#endif

return( RWOPEN I

{p} (a) {r}{aI (ml(el {t) {e)frr f
#ifdef DEBUG

ECHO;
#endif

return( RWPARAMETER 1

{P){aflu){s)(e)
#ifdef DEBUG

ECHO;
#endi f

return( RNPAUSE I

fp1(r) (il (ni t)
*ifdef DEBUG

ECHO;
#endi f

return(I RNPRINT )

{p} (rI (o1(g)f{rI (a)(in
#ifdef DEBUG

ECHO;
#endi f

return( RWPROGRAM I

{r}(e){a}{d)
#ifdef DEBUG

ECHO;
#endi f

return( RW READ I

(r} (e) (a) (1)
#ifdef DEBUG

ECHO;
#endi f

return( RNREAL 1

{r ) e} {t) (u) r) n)
#ifdef DEBUG

ECHO;
#endi f

return(C RW RETURN C
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fr){e)(w){i}(nl~d)I

ECHO;
#endi f

return( RWREWIND )

(s{s}a}{v){e
#ifdef DEBUG

ECHO;

#endif reun WSV

{s)(tlfo){pI i
#ifdef DEBUG

ECHO;
#endif

return( RWSTOP I

{s) (u} (bI r) {oI u) {t}{iI n{nI fe
lifdef DEBUG

ECHO;I
#endif

returni( RWSUBROUTINE I

it)(h (e)(n
#ifdef DEBUG

ECHO;
#endif

return( RWTHEN 1

#ifdef DEBUG
ECHO;

return( RWTO I

(w)( Ir)(i}{t}{e)
tifdef DEBUG

ECHO;
#endif

return( RWWRITE )

{u) {n) {d) (ej {fI (ii (nI{e}(dj
#ifdef DEBUGI

#endi f
return( RWUNDEFINED )

[%a-zA-Z] [ a-zA-ZO-91*(
#ifdef DEBfUG

ECHO;

#endj f yylval - duplicate( uppercase( yyiext I
return( IDENTIFIER 1

^[- [0-9 )[0-9 [[0-9 )[0-9If
#ifdef DEBUG

ECHO;
#erndi f

yylval = duplicate( non_biank( yy .ext
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return(C LABEL )

[0-9]+ 1
[O-9]+/\. [a-zA-Z]+\. f
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext )
return( INTEGER )

[D-9]+([eE] [\+\-]?[0-9]+)?{
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext )
return( REAL )

[0-9]+U[dD] (\+\-]?[D-9J+)?{
#4fdef DEBUG

ECHO;
#e.idif

yylval =duplicate( yytext 3
return( DOUBLEPRECISION 3

*ifdef DEBUG
ECHO;

#Pndif
yytext( 0 1
yytext[ strlen( yytext 3-1]
yylval duplicate( yytext 3
return( STRING 3

[O-9]+[hH]
*ifdef DEBUG

ECHO;
#endif

yylva. duplicate( hollerith( yytext. \'3)
return( HOLLERITH )
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15. Appendix J: namelist program source
FILE: namelist/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory

#Author: Stephen R. Wachtel

default: namelist

CC = cc -g
INCLUDE = include£

LIBRARY = statement/statement.a library/library.a

OBJECTS = \I
$ (INCLUDE) /grarnmar.h\
*grarnmar. [co] \
*scanner. (co] \
yytrace. [co]

y output

PROGRAMS =\

*namelist i
graminar.c: grammar.y

yacc -dv grarnmar.y
my y.tab.h $(INCLJDE)/graruar-h

my y.tab.c gramr'ar.c

scanner.c: scanner.1
lex -Vt scanner.1 >scanner.c

scanner.o: scanner.c $(INCLUDE) /grammar. hI
$(CC) S(CFLAGS) -c scanner.c

gramnmar.o: grammar.c
$(CC) $(CFLAGS) -c grammar.cnameist qramaro scnne~o $LIBARY
$(a )onaelist grammar.o scanner.o $(LIBRARY)

sgraminar.c: grammar.c yytoken.awkI
awk -f yytoken.awk <grammar.c >sgramxnar.c

sgramnmar *o: sgrammar.c
$(CC) S(CFLAGS) -c sgrammar.csnamlist sgamma~o sannr~o (LIBARY
$( osnamelist sgrarn mar.o scanner.o $(LIBRARY)

dscanner c: scanner. c
cp scanner.c dscanner.c

dscanner.o:dscanner.c $(INCLUDE)f/grammar. h
$(CC) S(CFLAGS) -DDEBUG -c dscanner.cdnamlist grmmaro dsannr~o (LIBARI
$(CC)ist -oramnarso dscanner.o dscno$(LIBRARY)

tqrammar.c-.grammxar.c
sed Is/yystack:/& yytrace(yystate);/' <grarnrar-c >tgramrnar.c

.9rarn-mar. 0: tgramnmar. c
$(CC) S(CFLAGS) -c tgranrmar.c3
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tnamelist: tgrammar.o scanner.o yytrace.o $(LIBRARY)

$(CC) -o tnamelist tgrammar.o scanner.o yytrace.o $(LIBRARY)

yytrace~c: grammar.c yytrace.awk
awk -f yvtrace.awk <y.output >yytrace.c

yytrace.o: yytrace~c
$(CC) S(CFLAGS) -c yytrace.c

clean:
cd library; make clean
cd statement; make clean
rm -f $(PROGRAMS) $(OBJECTS)

FILE: namelist/grammar.y

"Copyright 1991
" Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

%token CONTROL
%token DOUBLE-PRECISION
%token IDENTIFIER
%token INTEGER
%token REAL
%token STRING

%right
%left +

typedef char *POINTER;
#define YYSTYPE POINTER

#include "namelist.h"

program:
s tatement list

statement list:
statement

statement-list statement

statement:
control-statement

assignment statement

control statement:
CONTROL

control _statement( $1

assignment statement:
variable -'constant-list
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assignment-statement( $1, $3}I

variable:

$$ = Si;

IDENTIFIER I' integerlist I)'

$$ = merge( "%s(%s)", $i, $3 );
free( $1 );
free( $3 );

integer list: 5
INTEGER

$$ = $1;

integer_list , INTEGER

$$ - merge( "%s,%s", $i, $3 );
free( $1I;
free( $3 );

constant-list:
constant optional_comma

$$ = merge( "(%s}", $1 );

free( $1 );

constantlist constant optional_comma

$$ = merge( "%s(%s)", $1, $2 );
free( $1I;
free( $2 ); } I

optional comma:
F" NULL "/

constant: i
STRING

$$ = $1; I I
signed_constant

$$ = number(Sl);

II
INTEGER '*' signedconstant

$$ = merge( "%s*%s", $1, number($3) );
free( $1I;
free( $3 ) I

signed constant:
unsigned_constant

I
I
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$$ $1;

sign unsigned_constant

$$ = merge( "%s%s", $1, $2 );

free( $2 );

sign:

$$ = duplicate( "+" );

$$ = duplicate( ..

unsignedconstant:
INTEGER

$$ = $1;

REAL

$$= $1;

DOUBLEPRECISION

$$= ;

FILE: namelist/include/namelist.h

/*
" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
-/

extern int count( );
extern char *duplicate( ;
extern char *list( );
extern char *lowercase( );
extern char *merge( );
extern char *parse( ):
extern char *number( );

FILE: namelist/library/Makefile

#
# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
#

CC = cc -g
INCLUDE = ../include
CFLAGS = -IS(INCLUDE)
LIBRARY = library.a
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OBJECTS =\I
count.o\
duplicate.o\
list.o

main.o\
margin printf.o\
number.o\
r.e roe. o\
parseo \ a
yyerror.o\
yywrap.o

(LIBRARY) : S (OBJECTS)

ranlib $(LIBRARY)

.SUFFIXES: .c o0

$(CC) -c S(CFLAGS) $<

clean:
rm -f (LIBRARY) $ (OBJECTS)I

FILE: namelist/library/count.c

" Copyright 1991
" Georgia Institute of Technology
"Computer Engineering Research Laboratory

"Author: Stephen R. Wachtel

int count( string, length, c
register char *string;I

register char c;

register int c_count =0;5

while (length !=0

if * string == c
c-count++;

string++;I
length--;

return( c count I

FILE: namelistflibrary/duplicate.c1

"Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>I

char *duplicate( string
register char *string;I

register char *temporary =(char *)NULL;
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if ( string != (char *)NULL

if ( ( temporary = (char *2malloc( strlen( string ) + 1 ) ) (char *)NULL
strcpy( temporary, string );

else
f- i,;tf( stJc :r, "'R: duplicate( %s )\n", string ,;

return( temporary );
/* duplicate */

FILE: namelist/library/list.c

/*
" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

extern char *parse( );
extern char *merge( );

char *list( input_list, deliieter
register char *input list;
register char *delimeter;

register cnaz *nutoutlist;
register char *list;
register char *temporary;

outputlist = parse( input list );
list parse( input-list );

while ( list (char *)0

temporary = merge( "%s%s%s", outputlist, delimeter, list );

free( output list );
free( list );

output list = temporary;
list = parse( inputlist );

return( output-list );
/* list */

FILE: namelist/library/lowercase.c

/.

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

char *lowercase( string
register char *string;

register int index = 0;

while ( string[ index I != 1\0)

string( index ] = tolower( string[ index I );
index++;

return( string );
/ lowercase */

FILE: namelist/library/main.c
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" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* AuthoL; SLephen R. Wacntei

#include <stdio.h> 1

extern FILE *yyin;
extern FILE *yyout;

#define PROGRAM argument[ 0 ]
#define INPUT FILE argument[ 1 ]
#define OUTPUT FILE argument[ 2

int main( numberargument, argument
int number_argument;
char *argument[ ];

if ( number_argument I

yyin - 9tdin;
yyout = stdout;

yyparse( );
exit( 0 );

if ( numberargument == 3

if ( C yyin - fopen( INPUT_FILE, "r" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open input file '%s'\nl', PROGRAM,INPUT-FILE );

exit( -1 1; }U
if C C yyout = fopen( OUTPUTFILE, "w" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open output file '%s'\n", PROGRAM,
OUTPUTFILE );

exit( -I1)

yyparse( );
txit( 0 );

fprintf( stderr, "isage: %s <input file> <output file>\n", PROGRAM );
exit( 0 );

/* main */

FILE: namelist/library/marginprintf.c

" Copyright 1991

" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h>
#include <string.h>

extern FILE *yyin;
extern TILE *yyout; 5
static void output buffer( file, buffer
register FILE *file; I

I
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register char *buffer;

#define LENGTH 72
int length = LENGTH;
int continuation = 0;
inL quote - 0;
char temporary;

while ( strlen( buffer ) > length

if ( continuation++ 0
fprintf( file, &" );

quote +- count( buffer, length, ' )
if ( ( quote % 2 ) == 0

while ( length 0

if ( buffer[ length - 0 1 ==
break;

if ( buffer[ length - 1 ] ==
break;

length--;

if length == 0

fprintf( stderr, "ERROR: margin_printfo\n" );
exit( -1 );

temporary = buffer( length 1;
buffer( length I = '\0';
fprintf( file, "%s\n", buffer );
buffer[ length I = temporary;

strcpy( &buffer[ 0 ], &buffer[ length ] );
length - LENGTH - 6;

if ( strlen( buffer ) 0

if ( continuation++ 0
fprintf( file, " &" ;

fprintf( file, "%s\n", buffer );

/* output buffer /

void margin printf( buffer
char *buffer;

buffer[ strlen( buffer I - 1 ] = 0;
while ( buffer[ strlen( buffer ) - 1 ==

buffer[ strlen( buffer - 1 \0';

Nifdef PASSTHRU
fprintf( yyout, "%s\n", buffer );

#else
switch ( buffer[ 0 1

case '\0':
fprintf( yyout, "\n" );
break;

case ':
case c.:
case C':
case $':

fprintf( yyout, "%s\n", buffer ;
break;

default:
outputbuffer( yyout, buffer );

#endif
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buffer[ 0 1 = '\01;
/ marginprintf "/

FILE: namelist/library/merge.c 3
/,

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

*include <stdio.h>
#include <string.h> I
#include <malloc.h>

#define STRLEN( s ) ( strlen( s ) - 2 )

char *merge( string, a, b, c, d
register char *string;
register char *a;
register char *b; I
register char c;
register char *d;

register char *temporary - (char *)NULL;

switch ( count( string, strlen( string ), '%'

case 0:
if ( ( temporary = (char *)malloc( strlen( string ) + 1 ) ) (char *)NULL

sprintf( temporary, string );
else

fprintf( stderr, "ERROR: merge( %s )\n", string );
break;

case 1:
if ( C temporary = (char *)malloc( strlen( string ) + STRLEN( a ) + 1 ) )(char *)NULL)

sprintf( temporary, string, a );
else

fprintf( stderr, "ERROR: merge( %s, %s )\n", string, a );
break;

case 2:
if ( C temporary = (char *)malloc( strlen( string ) + STRLEN( a + STRLEN( b

+ 1 ! - (char *)NULL )

e akesprintf( temporary, string, a, b 
);

fprintf( stderr, "ERROR: merge( %s, %s, %s )\n", string, a, b );
break;

case 3: I
if ( ( temporary = (char *)malloc( strlen( string ) + STRLEN( a + STRLEN( b

+ STRLEN( c ) + 1 ) ) != (char *)NULL )
sprintf( temporary, string, a, b, c );

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s )\n", string, a, b, c )break;

case 4:
if C C temporary = (char *)malloc( strlen( string ) + STRLEN( a + STRLEN( o

+ STRLEN( c) + STRLEN( d ) + I ) ) != (char *)NULL) I
sprintf( temporary, string, a, b, c, d C;

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s, %s )\n", string, a, b, c, d

break;

default:
fprintf( stderr, "ERROR: merge( %s )\n", string C;
break; I

return( temporary C;
/* merge / I

I
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FILE: namelist/library/number.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <string.h>

char *number( string
register char *string;

if ( strncmp( "+", string, 1 ) == 0
strcpy( &string[01, &string~ll )

if ( strchr( string, ' ) 0

while ( string[strlen(string)-l] =='0'
string[strlen(string)-l] '\0';

if ( strcmp( "-0.", string ) == 0
strcpy( &string[0], &string[l] );

return( string );
}/* number */

FILE: namelist/library/parse.c

/-

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
*1Author: Stephen R. Wachtel

#include <string.h>

extern char *duplicate( C;

char *parse( list )

register char *list;

register int length = 0;
register int brace = 0;
register char *temporary = (char *)0;

for C;;)

switch ( list[ length I

Icase 'C':
brace++;
break;

case '}':
brace--;
break;

if ( brace == 0
break;

length++;

if ( length != 0

ii it( length = 0';I
I
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temporary = duplicate( list + 1 );
strcpy( list, list + 1 + length );

else

if ( list[ length ] != '\0'

temporary = duplicate( list );
list[ length I = '\0.;

return( temporary ;
}/* parse */

FILE: namelist/library/yyerror.c £
/*
" Copyright 1991
" Georgia Institute of Technology I
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*/

#include <stdio.h> I
extern int yylineno; 1
void yyerror( string
register char *string;

fprintf( stderr, "line %d, %s\n", yylineno, string );

exit( -1 C;
/* yyerror 4/

FILE: namelist/library/yywrap.c I

/*
* Copyright 1991
" Georgia Institute of Technology I
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

int yywrap( ) I
return( 1 );

} /* yywrap */ 3
FILE: namelist/scanner.l

'x 3
* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

*/

a [aA]
b [bB]c (CC]
d [dD]
e [eEl

f [fF1
g [gG]
h [hH]
i [ii]

I
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J (jJ]
k [kK]
1 [ILl
m (mM]
n [nN]
o (O]
p [pP]
q [qQ]
r (rR]
s [sS]
t [tT]
u (uU]
v [vV]
w [wW]
x [XX]
y (yY]
z fzZl

P,{
#include "grammar.h"
extern char *yylval;

#include "namelist.h"

[\ ]
#ifdef DEBUG

ECHO;
#endif

/* return( ')*;

[\n] {

#ifdef DEBUG
ECHO;

#endif
/* return( '\n') /

[\t]
#ifdef DEBUG

ECHO;
#endif

/* return( '\t' ) *;

[\+]
#ifdef DEBUG

ECHO;
#endif

return( '+' );

[\-] {
#ifdef DEBUG

ECHO;
#endif

return( - ;

[\(1 I
#ifdef DEBUG

ECHO;
#endif

return( C '

[\)J D#ifdef DEBUG
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ECHO;

#endif reunI)

ECHO;
#endif

return( '

}I

#ifdef DEBUG
ECHO;

return( '

}I

#ifdef DEBUG
ECHO;

#endif
return( ' )

}I

[a-zA-Z] azA ZO9]*
#ifdef DEBUG

ECHO;

#endif I
yylval =duplicate( lowercase( yytext II
return( IDENTIFIER

}I

(0-9] [
#ifdef DEBUG

ECHO;

#endifU

yylval = duplicate( yytext e )
return( INTEGER );

[D-91*\.[0-9]+([eEJ(\+\-1?(0-9]+)?
[0-9]+([eE] \+\-?[0-9]+)?(
#ifdef DEBUG

ECHO; I

#endif

yylval = duplicate( yytext I;
return( REAL );

}I
(0-9]J+\. [0-91 ( [eE] [\+\- ?[0-9]+) ?

(0-9]*\. [0-9]+([d] [\+\-] ?[0-9]+)?

[0-91+([dD] [\+\-]?[0-9]+)?{
#ifdef DEBUG

ECHO;1
#endif

yylval = duplicate( yytext );
return( DOUBLEPRECISION

Oifdef DEBUG
ECHO;

#endi f

yylval = duplicate( yytext );

return( STRING );

$[ a-zA-Z0-9]+ f

#ifdef DEBUG I
I
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ECHO;
#endif

yylval = duplicate( yytext );
return( CONTROL );I

FILE: namelist/statement/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
*

CC = cc -g
INCLUDE = ../include
CFLAGS = -IS(INCLUDE)
LIBRARY = statement.a

OBJECTS = \
assignment statement.o \
control statement.o

$ (LIBRARY) : $ (OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o

.C.O:

$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: ramelist/statement/assignment_statement.c

* Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laborator.
* Author: Stephen R. Wachtel
*/

#include <stdio.h>

*include <string.h>

extern char *list( );

void assignmentstatement( variable, constant-list
register char *variable;
register char *constant list;

#define BUFFER 4096
char buffer[ BUFFER 1;

constant-list = list( constant list, ",

if C C strlen( variable ) + strlen( constant list ) + 15 ) < BUFFER

sprintf( buffer, " DATA %s /%s/\n", variable, constant list );
marginprintf( buffer C;

else
fprintf( stderr, "ERROR: assignment statement()\n" );

free( variable );
free( constantlist );

C /* assignmentstatement */
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FILE: namelist/statement/controlstatement.c 
i

" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory

:/Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>

void controlstatement( string ) I
char *string;
I
#define BUFFER 4096

char buffer[ BUFFER ]; I
string[ 0 ] = '*';

if ( ( strlen( string ) + 1 ) < BUFFER )

sprintf( buffer, "%s\n", string );
marginprintf( buffer );

else
fprintf( stderr, "ERROR: control-statemento\n" );

free( string );

/* controlstatement */ I
I
I

I
I
I

I
I
I
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16. Appendix K: network program source
FILE: network/communication/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

default: communication

CC = cc -g
INCLUDE = include
CFLAGS = -IS (INCLUDE)
LIBRARY = library/library.a

OBJECTS =\
$ (INCLUDE) /grammar.h\
*grammar. [co]\
*scanner.[co]\
yytrace.Ccol
y .output

PROGRAMS =
*commun ication

grammar.c: grammar.y
yacc -dv grammar.y
my y.tab.h S(INCLUDE)/gramnar.h
mv y.tab.c grammar.c

scanner.c: scanner. 1
lex -Vt scanner.l I sed 's/getc/yygetc/I >scanner.c

scanner.o: scanner.c $(INCLUDE) /grammar. h
$(CC) $(CFLAGS) -c scanner.c

gramznar.o: grammar.c
S(CC) $(CFLAGS) -c grammar.c

communication: gramnar.o scanner.o $(LIBRARY)
$(CC) -o communication grammar.o scanner.o $(LIBRARY)

sgrammar.c: grammar.c yytoken.awk
awk -f yytoken.awk <grammar.c >sgrammar.c

sgrammar.o: sgrammar.c
$(CC) $(CFLAGS) -c sgrammar.c

scommunication: sgrammar.o scanner.o $(LIBRARY)
$(CC) -o scommunication sgrammar.o scanner.o $(LIBRARY)

dscanner.c: scanner.c
cp scanner.c dscanner.c

dscanner.o: dscanner.c $(INCLUDE) /grammar. h
$(CC) $(CFLAGS) -DDEBUG -c dscanner.c

dcommunication: grammar.o dscanner.o S$(LIBRARY)
$(CC) -o dcommunication grammar.o dscanner.c $(LIBRARY)

tgrammar.c: grammar.c
sed 's/yystack:/& yytrace(yystate);/I <qra~amar.c >tqrammar.c

tgrammar.o: tgrammar.c
$(CC) S(CFLAGS) -c tgrammar.c
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tcommunication: tgrammar.o scanner.o yytrace.o $(LIBRARY)
$(CC) -o tcommunication tgrammar.o scanner.o yytrace.o $(LIBRARY) I

yytrace.c: grammar.c yytrace.awk
awk -f yytrace.awk <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrace.c

clean: I
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS)

FILE: network/communication/grammar.y I
/*
" Copyright 1991
" Georgia Institute of Tec-nology I
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel*/

', I
: FORTRAN 77*/

%token RW AND I
%token RW-ASSIGN
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RW-CALL
%token RW-CHARACTER
%token RW-CLOSE
%token RW-COMMON
%tokp- RW-COMPLEX
%token RW-CONTINUE
%token RW-DATA%token RW-DIMENSION

%token RW-DO
%token RW-DOUBLEPRECISION
%token RW-ELSE
%token RW-ELSEIF I%taken RW-END-

%token RW-END IF
%token RW-ENDFILE
%token QW-ENTRY 5
%token RW-EQ
%token RWEQUIVALENCE
%token RWEQV
%token RW EXTERNAL
%token RW-FALSE
%token RW-FORMAT
%token RW-FUNCTION
Vtoken RW-GE
%token RW-GO TO%token RW-GT

%token RW-IF I%token RW-IMPLICIT

%token RW-INCLUDE
%token RWINQUIRE
%token RW INTEGER
%token RW-INTRINSIC
%token RW-LE
%token RW-LOGICAL
%token RW-LT
%token RW-NAMELIST
%token RW-NE
%token RWNEQV
%token RW-NOT
%token RW-OPEN
%token RW-OR
*token RW-PARAMETER
%token RW-PAUSE
%token RW-PRINT
%token RW-PROGRAM I

I
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%token RW READ
%token RW REAL
%token RW RETURN
%token RN REWIND
%token RW SAVE
%token RN STOP
%token RN SUBROUTINE
%token RN THEN
%token RW TO
%token RN TRUE
%token RN WRITE
%token RW-UNDEFINED

%token COMMENT
%token CONCATENATE
%token DOUBLE-PRECISION
%token EXPONENTIATE
%taken HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left ','
%nonassoc :
%right '=
%left RN EVV RNNEQV
%left RW OR
%left RN AND
%left RNNOT
%nonassoc RN EQ RNNE RWLT RN LE RN GT RN GE
tleft CONCATENATE - - - -

%left + -

%left * '
%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

#include "list.h"
static LIST *block list =0;

static LIST *callTist;

static POINTER block name;
static POINTER block-type;

extern POINTER array( );
extern POINTER duplicate( )
extern POINTER merge' )

program:
optional_statement_list

summ!ary( block-list )

optional statement_list:
PNULL/

statement-_list

statement list:

statement

statement-list statement
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statement:
comment-statement

label unlabeled-statement

comment statement:
COMMENTI

label:
LABEL3

unlabeled-statement:

include-statement

program statement

block data-statement

function-statement

subroutine-statement

entrystatement

end-statement

specification_statement

ececutablestateme. t

format-statement

include statement:
RWINCLUDE character-constant

programstatement: I
RWPROGRAM program_identifier

programidentifier: 1
IDENTIFIER

block-name = $1;
blocktype = duplicate( "+PROGRAM" 1;

}I
call-list -0;

block data statement: I
- RWBLOCKDATA block data-identifier

block data identifier:
- IDENTIFIER 

I
block name = $i;
block type - duplicate( "+BLOCKDATA" ;
call_list = 0; }1

funiktion statement:
RWFUNCTION function identifier optional_formal_argument _list

type RWFUNCTION functionidentifier optional formal argument list

I
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function identifier:
fDENTIFIER

block name = $1;
block type = duplicate( "+FUNCTTON" );
call-list = 0;

subroutine statement:
RW-SUBROUTINE subroutine-identifier

RWSUBROUTINE subroutine identifier optional formal argumentlist

subroutine identifier:
IDENTIFIER

block name = $1;
block type = duplicate( "+SUBROUTINE" );
call list = 0;

entry_statement:
RWENTRY entryidentifier

RWENTRY entryidentifier optionalformal_argumentlist

entryidentifier:
IDENTIFIER

optionalformal_argumentlist:
I '

( formal _argument list ')

formalargumentlist:
formalargument

formal_argument list ',' formalargument

formalargument:
IDENTIFIER

formal argument alternate-return

formal_argument_alternate return:

end statement:
RWEND

addlist( &block-list, block-name, blocktype, calllist I;

specification statement:

external statement

intrinsic statement
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parameter_statement 5
dimension-statement

declarationstatement

save_statement

common-statement

equivalence_statement

implicit_statement

data_statement

nameilsts-tement 3
external statement:

RWEXTERNAL external-list

external-list:
external
external list 1,1 external

external: 3
I DENT !VI ER

intrinsic statement: 1
RW-INTRINSIC intrinsic-list

intrinsic list: 1
intrinsic

intrinsic list 1,1 intrinsic I

intrinsic:
IDENTIFIER ; I

parameter statement:
RWPARAMETER '(1 parameter-list )

parameter_list:
parameter

parameter_list 1,' parameter

parameter:
IDENTIFIER '=' expression

dimension statement:
RW-DIMENSION dimension list

dimension list:
dimension

dimension list I,' dimension

U
I
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dimension:
IDENTIFIER '('subscript-list 1)'

subscriptlist:
subscript

subscriptlist ',' subscript

subscript:
upper bound

lower_bound 1:' upperbound

lower-bound:
expression

upper_bound:
lower-bound

upper bound adjustable

upper_bound_adjustable:

declaration-statement:
type declarationlist

declaration list:
declaration

declaration list ',' declaration

dceclaraLo..
IDENTIFIER optional_typelength

IDENTIFIER (' subscript_list 1' optional_type_length

type:
typename optionaltypelength

type name:

RWCHARACTER

RW COMPLEX

RWDOUBLE PRECISION

RW INTEGER

RW LOGICAL

RWREAL

RW UNDEFINED

optional typelength:
F NULL */
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type1length

type length:

INTEGER

type length adjustable

type length adjustable:

save statement:
RWSAVE optional_savelist

optional save list: I
P NULL /

savelist 4
save list:

save

savelist 1,' save

save:
IDENTIFIER

common name

common-statement:
RWCOMMON optional_common_name commonlist

optional common name:
F* NULL /

commonname

common name:
'/' optional-identifier /

optional identifier:

F* NULL */ II
IDENTIFIER

common list:
commonI

:omnon list ' common

,ommon:
IDENTIFIER

IDENTIFIER I(' subscriptlist '1'

I
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equivalence statement:
RW_EQUIVALENCE equivalencelist

equivalencelist:
equivalence

equivalence list equivalence

Iequivalence:
I(' variable list '

variable list:
variable

variable-list I,' variable

implicit statement:
R-W_IMPLICIT type '(' implicit-list )

implicit list:

implicit
implicitlist , implicit

impl1i cit:
IDENTIFIER

IDENTIFIER '- IDENTIFTER

namelist statement:
RWNAMELIST namelist-name namelist list

I namelist name:
/ IDENTIFIER 1/'

I namelist list:
namelist

namelist list namelist

namelist:I IDENTIFIER

data statemcnt:I RWDATA datalist

dita list:
data

data_ list optional comma data

data:
data variable list '/' data constant list '/'

i
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data-variable list: U
data-variable

datavariablelist 1,1 datavariable

data variable:
variable
d p o
data_implied do list

data-implied do list:

I(' data variable-list ',' IDENTIF:ER expression_list I)'

data constant list:
dataconstant I
data-constant list I,' data constant

data-constant: I
data initialization

IDENTIFIER - datainitialization

INTEGER 1*' data-initialization

data-initialization:
IDENTIFIER

character-constant

logical constant

signed_numerical_constant

signed_numerical_constant:-numerical-constant

1+' numerical constant %prec SIGN

numericalconstant %prec SIGN

expression:
parenthesis_expression

$$ = $1;

simple-expression

$$ = $1; ; I
parenthesis_expression:

' expression )

$$ - 0; )1

sirnple expression:

variable

S$ = $1; I
I



16. Appendix K: network program source 353

constant

$$ = $1;

arithmetic-expression

ch aract e rexp re ssion

5$=$1;

logical expression

$$ = $i;

unary expression

$s = $1;

variable:
IDENTIFIER

$$ = $1;

IDENTIFIER string_subset

5$=merge( "%s%s", $1, $2 )

array

s$=$1;

array:
IDENTIFIER I( optional expression list I'

$$ = array( $1, $3 )

IDENTIFIER '( optional expression _list ',string subset

$$ = merge( "%s%s", array( $1, $3 I,$5

optional expression list:
PNULL *

SS = 0;

expression list

$$ Si;

expressionlist:
expres! ion
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$$ = merge( "{%s)", $1 );II
expressionlist 1,1 expression

$$ = merge( "%ss}", $I, $3 );}I

stringsubset:
( optionalexpression ':1 optionalexpression ')I

$$ = merge( "(%s:%s)", $2, $4 );

}I
optional expression:

/ NULL */

$$ = 0;

expression

$$ = $1;

constant:
characterconstant

$$ = $1;

logical_constant

$$ = $1;

numericalconstant

$$ = $i;

~I

character constant:
HOLLERITH

$$ =$1;

STRING

$$ = $1;

logicalconstant: I
$$ = duplicate( ".FALSE." );

RWTRUE

$$ = duplicate( ".TRUE." );

numerical constant:
DOUBLE_PRECISION

$$

I
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INTEGER

$$ = $1;

REAL

$$ = $I;

arithmetic expression:
expression '+1 expression %prec +

$$ = 0;

expression '- expression %prec

$s = 0;

expression '~expression %prec

$$ = 0;

expression * expression %prec 'I

$$ = 0;

expression EXPONENTIATE expression %prec EXPONENTIATE

$$ = 0;

character expression:
expression ~/''expression %prec CONCATENATE

$$=0;

relational expression:
expression RW_EQ expression %prec RWE

$$ = 0;

expression RW_NE expression %prec RWXNE

$$ = 0;

expression RWLT expression %prec RWU

$$ = 0;

expression RW LE expression %prec WCLE

$$ = 0;

expression RW_GT expression %prec RGT

expression RW_GE expression %prec RW GE

$$ = 0;
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logical_expression: I
expression RWAND expression %prec RWAND

$$ = 0;

expression RWOR expression %prec RWOR

$$ = 0;

expression RWEQV expression %prec RWEQV

$$ = 0;

expression RW_NEQV expression %prec RW_NEQV

$$ = 0; !I
unary expression:

;+' exoression %prec SIGN

$$ = merge( "+%s", $2 );

-, expression %prec SIGN

$$ = merge( "-%s", $2 );

RWNOT expression %prec RWNOT

$$ = merge( ".NOT.%s", $2 );

executable-statement:
do_statement

logicalifstatement

block-if-statement 3
else-statement

else-if statement

end if-statement

subset executable statement

do statement:
RW_DO INTEGER IDENTIFIER '=1 expression list

logical if statement: I
ifexpression subsetexecutablestatement

if-expression: I
RWIF I(' expression ')'

block if statement: I
RW F '(' expression ')' RW THEN

else statement: I
RWELSE

I
I
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else if statement:
RWELSEIF ( expression ) RW THEN

end-if-statement:
RWENDIF

subset-executable statement:

assignment-_statement

assign_statement

arithmetic if statement

continue statement

call-statement

return-statement

unconditional gotostatement

computed gotostatement

assigned go tostatement

stopstatement

pausestatement

io statement

assignmentstatement:
variable '=' expression

assignstatement:
RWASSIGN INTEGER RWTO IDENTIFIER

arithmetic if statement:
RWIF' (' expression I)' integer list

continue statement:
R-WCONTINUE

call statement:
RWCALL IDENTIFIER

add list( &call list, $2, 0, 0 );

RWCALL IDENTIFIER optional _actual _argument list

if ( ( strncmp( $2, "SEND ", 5 ) == 0
II strncmp( $2, "RECEIVE ", 8 ) == 0

add list( &call list, $2, $3, 0 );
else

add-list( &call list, $2, 0, 0 );

optional actual _argument list:

SS = 0;
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I(' actual argjument list)I

$$ = $2;

actual a rgunient list;
actual argument

$$;

actual argument list actual argument

$$ = 0;

actual_argument:I

$$ = $1;

actual argument_alternate-returnI

$$ 0;

actual_argument alternate return:
SINTEGER -g

return-statement:
RN_RETURN optional-expression

unconditional go to statement:
RW_GO_TO INTEGERI

computed_go_to statement:
RNGO-TO -( in teger list 1) optional_comma expression

assigned go to statement:
RW_o_ IDENTIFIER

RN_GOTO IDENTIFIER optional comma Uinteger list 1)3

optional comma:
PNULL/

inteqer list:I
rNTEGER

integer_list INTEGER3

pause_statement:
RN_PAUSE optional _exjpression

stop-statement:
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RWSTOP optionalexpression

iostatement:

open_statement

close-statement

inquire statement

read statement

write-statement

print_statement

backspace_statement

rewind statement

endfile statement

openstatement:
RW OPEN '( control information list 1).

close-statement:
RWCLOSE ' controlinformation list 1)'

inquire statement:
RWINQUIRE I(' control-information-list I)'

read-statement:

RWREAD '(' control_information list ')' optional io list

RWREAD control

RWREAD control 1,' io list

write-statement:
RWWRITE ' (' control_information list ')' optional io list

printstat nent:
RWPRINT control

RWPRINT control ',1 io list

backspace statement:
RW-BACKSPACE ' (' control _informationlist )

RWBACKSPACE control

rewind statement:
RWREWIND I(' control _information list )

RWREWIN9 control

endfile statement:
RWENDFILE I(' control information list ')'

RW ENDFILE control
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control-information list:
control-information

controlinformation list ',1 controlinformation 3
control information:

control

IDENTIFIER '=' expression

control:
variable

constant

optional io list:
/- NULL /

io list

iolist:o io

I io list ",' io

io:
expression

ioIimplied do list

ioiimplied do list:
-' iolist ',' IDENTIFIER expression-list )

format statement:
_RWFORMAT3

FILE: network/communication/include/list.h I

Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#define LIST struct listtype
LIST

char *identifier;
char *argument;
LIST *call list;
LIST *next;C; 3

extern LIST *end-list( );
extern LIST *add-list( ); I

I
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extern LIST *fird list(
extern void print-list( );
extern void deletelist( );

FILE: network/communication/library/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
#

CC = cc -g
INCLUDE = ../include
CFLAGS = -IS(INCLUDE)
LIBRARY - library.a

OBJECTS =
array.o \
count.o \
duplicate.o
hollerith.o
link list.o
listo \
main.o \
merge.o \
non blank.o
parse.o \
summary.o \
uppercase.o \
yyerror.o \
yygetc.o \
yywrap.o

$ (LIBRARY) : $ (OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o

.C.O:

$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: network/communication/library/array.c

/*
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

extern char *list( );
extern char *merge( );

char *array( identifier, optional expressionlist
register char *identifier:
register char *optionalexpressionlist;

if ( optional expression list '= (char *)0
return( merge( "%s(%s)", identifier, list( optional expression list, ", ) )

el se
return( merge( "%s()", identifier )

S/* array */

FILE: network/communication/library/count.c



U
362 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2 I
" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

int count( string, length, c )
register char *string; I
register int length;

register char c;

register int ccount = 0; I
while ( length != 0

if ( *string == c
c count++;

string++;
length--;

return( c count ); I/*count */-

FILE: network/communication/library/duplicate.c i

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h> I
#include <malloc.h>

char *duplicate( string
register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL )

if ( ( temporary = (char *)malloc( strlen( string ( + 1 ) ) (char *)NULL I
strcpy( temporary, string );

else
fprintf( stderr, "ERROR: duplicate( %s )\n", string );)I

return( temporary );
S/* duplicate */

FILE: network/communication/library/hollerith.c i

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Labrratory
* Author: Stephen R. Wachtel

#include <stdio.h>

char *hollerith( string, delimeter
register char *string; I
register char delimeter;

I
I
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int hollerith-length;
register int string length = 0;

sscanf( string, "%dh", &hollerith length

string( string length++ J=delimeter;
while (hollerith length 0

if C string[ string length I yyinput( '\n'=

yyunput( string( string length I
break;

string length++;
hoilerith length--;

string: string_1engh- I = aelimneer;

string! string_length 1\01
return( string )

/* hollerith *

FILE: network/communication/library/link .ist.c

"Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

Oinclude <stdio.h>
Ulnclude <malloc.h>
*include <string.h>
tinclude "list.h'"

LIST *endlist( list
register LIST *list;

if ( list !=(LIST *)NULL

while ( list->next !-(LIST *)NULL
list =list->next;

return( list )
V end-list ~

LIST *add list(C list, identifier, argument, call list
register LIST *list;
register char *identifier;
register char *argumnent;
register LIST *call _list;

register LIST *temporary = (LIST *)malioc( sizeof( LIST

temporary->identi fier = identi fier;
temporary->argument =argument;

temporary->call list =call list;
temporary->next = (LIST *)NULL;

if ( list -= (LIST -)NULL
list = temporary;

else
end_ list( *list )->next =temporary;

return( temporary C
I/* add-_list */

LIST *find list( list, identifier
register LIST *list;
register char *identifier;

w hile ( list !=(LIST *)NULL
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if ( strcmp( list->identifier, identifier ) =0

list = list->next;

return( (LIST M)ULL I

I U find-list */

void print list( file, listI
register FILE *file;
register LIST list;

register LIST *call _list;

while ( list !=(LIST *)NULLI

fprintf( file, "%s %s\n", list->identifier, list->argurnent I

call list = list->call list;I
while ( call_list !=LIST -)NULL

fprintf( file, "\t%s', call list->identifier I
if ( call list->argument !0)

fprintf( file, "( s Icall list->argument I
fprintf( file, "\n' I

call-list = call _list->next;

fprintff file, "\n" )

list = list->next;

I U print-list ~

void delete list( list
register LIST *list;

if ( list !=(LIST *)NULL

delete list( list->next I

free( list )

/* delete-list *

FILE: network/communication/library/list .c

'Copyright 1991
Georgia Institute of Technology

*Computer Engineering Research Laboratory

Author: Stephen R. Wachtel

extern char *parse( )

extern char *merge( C

char *list( input list, delimeter
register char *input list;

register char *delimeter;I
register char *output-list;
register char iist;
register char *temporary;

output list = parse( input list I
list =parse ( input-list

while (list (char *(0

temporary =merge(C's~~" output list, delimeter, list

free( output _list C
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free( list );

outputlist temporary;
list = parse( input_list );

return( output list );
/ list */

FILE: network/communication/library/main.c

/*

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#include <stdio.h>

extern FILE *yyin;
extern FILE *yyout;

$define PROGRAM argument[ 0
#define INPUT FILE argument[ 1
#define OUTPUT FILE argument[ 2

int main( numberargument, argument
int number_argument;
char *argument[

if ( numberargument - 1

yyin = stdin;
yyout = stdout;

yyparse( );
exit( 0 );

if ( number argument == 3

if ( ( yyin = fopen( INPUTFILE, "r" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open input file 'is'\n", PROGRAM,
INPUTFILE );

exit( -1 );

if ( ( yyout = fopen( OUTPUT FILE, "w" ) ) == (FILE -)NULL

fprintf( stderr, "%s: ERROR - unable to open output file '%s'\n", PROGRAM,
OUTPUTFILE );

exlt( -i );

yyparse( 1;
exit( 0 );

fprintf( stderr, "usage: %s <input file> <output file>\n", PROGRAM
exit( C j;

/* main '/

FILE. nez.ork/ccmmunlcat lon/l iorary/-eroe.c

FI.

Copyright :99:
Georgia institute of Tecn:;-c/

* Computer Engineering{ Resar':tr
* Author: Stephen R. wachte.
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#include <stdio.h> I
#include <string.h>
#include <malloc.h>

#define STRLEN( s ) ( strlen( s ) - 2 ) I
char *merge( string, a, b, c, d
register char *string;
register char *a;
register char *b;
register char *c;
register char *d; m

register char -temporary = (char )NULL;

switch ( count( string, strlen( string ), '%

case 0:
if ( ( temporary = (char *)malloc( strlen( string ) + 1 ) ) (char *)NULL I

sprintf( temporary, string );
else

fprintf( stderr, "ERROR: rnerge( %s )\n", string );
break;

case 1:
if C C temporary = (char *)malloc( strlen( string ) + STRLEN( a C 1 ) )

(char *)NULL )
sprintf( temporary, string, a );

easefprintf( stderr, "ERROR: merge( %s, %s )\n", string, a );
break;

case 2:
if ( ( temporary = (char *)malloc( strlen( string ) + STRLEN. a ) + STRLPN( o

+ 1 =(char *)NULL )I
sprintf( temporary, string, a, b C;

else
fprintf( stderr, "ERROR: merge( %s, %s, %s )\n", string, a, b );

break;

case 3:
if C C temporary = (char *)malloc( strlen( string ' + STMLEN8 a ) STRLEN( b

+ STRLEN( c ) + 1 ) ) != (char *)NULL )
sprintf( temporary, string, a, b, c C;

elseI
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s )\n", string, a, b, c

break;

case 4:
if ( C temporary (char *)malioc( strlen( st:Ing ) + STRLEN( a S-RLEN? o

+ STRLEN( c ) + STRLEN( d )+ ) ) != (char *)NULL

sprintf( temporary, string, a, b, c, d );
else

fprintf( stderr, "ERROR: merge( %s, %s, %s, %s, %s )\n", string, a, o, c, d
:; I

break;

default:
fprintf( stderr, "ERROR: merge( %s )\n", string );
break;

return( temporary );*me rge *I

I
FILE: network/communication/library/non-blank.c

* Copyright 1991
" Georgia Institute of Technology
* Computer Enqineering Research Lar7ra3ry

" Author: S~epnen R. Wachtel

#include <strinq.h> I
U
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char *non blank( string
register char *string;

register int offset;
register int length;

length = strlen( string ) - 1;
while ( ( string( length ] == ) && ( string[ length =\0 )

string[ length-- =\01;

offset = 0;
while ( ( string[ offset I == ' ) && ( string[ offset =\0)

string( offset++ I = '\0';

strcpy( string, &string[ offset ;

if ( strlen( string ) 1= 0
return( string );

else
return( 0 );

/* non blank */

FILE: network/communication/library/parse.c

* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
-/

#include <string.h>

extern char *duplicate( );

char *parse( list
register char *list;

register int length = 0;
register int brace = 0;
register char *temporary (char *)0:

for (;;)

switch ( list[ length

case '':
brace++;
break;

case I'':
brace--;
break;

if ( brace == 0
break;

length*+;

if ( length != 0

list[ length \0';
temporary = duplicate( list + 2 1;
strcpy( list, list + 1 + lengtn )

else

if listf iengthi = '\

terporary = dupl cate( 1Lt )
list[ length
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return( temporary )
I/* parse */

FILE: network/communication/library/sumrary.c3

" Copyright 1991
Georgia Institute of Technology
Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <stdio.h>I
#include <string.h>
#include "list.h"

extern FILE *yyin;I
extern FILE *yyout;

#ifdef DEBUG
void print level(C levelI

while ( level-- !=0
fprintf( yyout, "\t")

/* print-level *

void print-trace( block list, identifier, argument, level
register LIST *block lisit;

register char *identifier;U

register mnt level;

LIST *list;
LIST *call-list;I

print level( level )
fprin-Ef( yyout, '%ks", identifier )

if ( argument !=(char *)NULL )
fprintf( yyout, 11C %s )", argument

fprintf( yyout, "\n" );

if (( list = find-list( block-list, identifier I =(LIST*)NULL

return;

if C list->argiument =

list->argument

call-list = list->call_ list;
while ( call-_list !=(LIST *)NULL

print _tracet block-_list, call _ ist->identifier, call _list->argument, level 23

call-_list = call _list->next;

*list-.>argument =+

1* print _trace '
#else
void print-trace( block_ list, identifier, argument, level
register LIST *block list;
register char *identifier;I

register mnt level;

LIST *list;

LIST *call-_list;I

if ( strncmp( identifier, "SEND,", 5
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fprintf( yyout, "%s 'as SOn", argument, &identifier( 5]
return;

if (strncmpt identifier, "RECEIVE_", 8 0

fprintf( yyout, "%as %as R\n", argument, &identifier[ 8
return;

if ((list =find-list( block_list, identifier ) =(LIST *)NULL
return;

if * list->argument =

list->argument

call list = list->call list;
while ( call_list != (LIST *)NULL

print_trace( block list, call list->'identifier, call_list->argument, level

call-list = call_list->next;

*list->argument=

/* print trace/
#endif

void sumnmary( list
register LIST *list;

while (list !=(LIST *)NULL

if (strcmp( list->argument, "+PROGRAM" I =0

print_traceC list, list->identifier, 0, 0 1

list =list->next;

/* summary ~

FILE: network/communication/library/uppercase. c

"Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

char *uppercase( string
register char *string;

register mnt index = 0;

while ( string[ index 40_'

s tringf index I = toupper( string( index
index++;

return( string I
I" uppercase */

FILE: network/communicat ion/I ibrary/yyerror.c

" Copyright 199'
" Georgia instinute of Tecrn.oioq,
" Computer Engineering Research lanora~ory
" Author: Stephen R. Wachnei
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#include <stdio.h>

extern int yylineno: 3
void yyerror( string
register char *string;

fprintf( stderr, "line %d, %s\n", yylineno, string

exit( -1 );
/* yyerror */

FILE: network/communication/library/yygecc.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory

:/Author: Stephen R. Wachtel

#include <stdio.h>
#include <ctype.h>

extern int yylineno; I
int tab( length )
register int length; {U

while ( length-- 0
yyunput(

return(
/* tab */

int yygetc( file

register FILE *file;

int c;
int column[ 6 1;

loop:
if ( ( c = getc( file ) ) == \t

c = tab( 6 )

if c != \n)
return( c ); 3

if ( I column[ 0 1 = getc( file 1) !=
goto abort 0;

if ( ( columntl I = getc( file ) !=
goto abort I;

if ( ( column[ 2 1 = getc( file ) ) I
goto abort 2;

if ( ( column[3 1 = getc( file ) '
goto abort 3;

if ( ( column[4 I = getc( file )goto abort_4;
if ( isspace( column[ 5 ] = getc( file I

goto abort_5;

yylineno++;
goto loop;

abort 5:
if ( columnf 5 1 ==\t

tab(1 ;
else

yyunput( column[ 5 ;
if ( column[ 5 1 == '\n I

U
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yylineno++;

abort 4:
if ( column[ 4 1 == '\t'

tab( 2 );
else

yyunput( column( 4 ]
if ( column[ 4 1 == '\n'

yylineno++;

abort 3:
if ( column[ 3 == t'

tab( 3 );
else

yyunput( column( 3 1 );
if ( column[ 3 1 == '\n'

yylineno++;

abort 2:
if ( column[ 2 == t'

tab( 4 );
else

yyunput( column[ 2 ] );
if ( column[ 2 1 == '\n'

yylineno++;

abort 1:
if ( column[ 1 1 == '\t'

tab( 5 );
else

yyunput( column[ 1 1
if ( column( 1 '\n'

yylineno++;

abort 0:
if ( column[ 0 1 == '\t'

tab( 6 );
else

yyunput( column[ 0
if ( column[ 0 == n

yylineno+ ;

return( c );
/* yygetc */

FILE: network/communication/library/yywrap.c

* Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

int yywrap(

return( 1 ;
/* yywrap */

FILE: network/communication/scanner.l

1*

* Copyright 1991
* Georgia Institute of Technology
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* Computer Engineering Research Laboratory

:,Author: Stephen R. Wachtel

%a 10000
%e 10000
%k 10000
%n 10000
%o 10000
%p 10000

a [aA]
b [bB]
c [cC]d [dDI
e [eE]
f [fF]
g [gGI
h [hH]
i [ii!
J [jJ]k [kK]

1 [IL]
m [mM]
n 'nN]

p [pP]
q [qQI
r [rRI
s [sS][tt]

u [uU]
v (vV]
w [wWI
x [xX]y [yY]

z [zZ]

#include "grammar.h"
extern char *yylval;

#undef YYLMAX 3
#define YYLMAX (256*20)

extern char *duplicate(
extern char *hollerith( );
extern char *nonblank( );
extern char *uppercase( );

^[\*cC].*[\n] I
^[\ )*[\n j
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext );
return( COMMENT }I
\ I ( I

#ifdef DEBUG
ECHO;

#endif
/1 return( \ )

[\61 I
#ifdef DEBUG I

I
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ECHO;
#endi f

return( \& );

[\(]
#ifdef DEBUG

ECHO;
#endif

return( '\(' );

[\)] (

#ifdef DEBUG
ECHO;

#endif
return( '\) );

#ifdef DEBUG
ECHO;

#endif
return( \*' );

[\'][\*] {
#ifdef DEBUG

ECHO;
#endif

return( EXPONENTIATE );

[\+]
#ifdef DEBUG

ECHO;
#endif

return( \+' );

(\,] I
#ifdef DEBUG

ECHO;
#endif

return( '\, );

[\-] I
#ifdef DEBUG

ECHO;
#endi f

return( \-' );

[\.I I
#ifdef DEBUG

ECHO;
#endi f

return( \.

#irdef DEBUG
ECHO;

#endif
return( ",' );

#ifdef DEBUG
ECHO;
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#endifl

return( \: );

[\=]
#ifdef DEBUG

ECHO;
#endif

return( '\ ' );

[\n)
#ifdeof DEBUG

ECHO;
#endif /* return( \n ) =/;

(\t] {
#ifdef DEBUG

ECHO;
#endif

/* return( '\t' )

t\.flal{n}{dlt\. I

#ifdef DEBUG

ECHO;
#endif

return( RWAND ;

#ifdef DEBUGECHO;

#endif
return( RWEQ );

[\.]{e}{q {v}[\.] {(I

#ifdef DEBUG
ECHO;

#endi f
return( RWEQV );

(\.]{f}Ja}{1}(s}{e}[\.] 

(
#ifdef DEBUG

ECHO;
*endiif return( RW FALSE );

[\.j(g}(e} [\.] {
#ifdef DEBUG

ECHO;

#endif
return( W-GE |I

[\.] {g}{t! [\.j
#ifdef DEBUG

ECHO;
#endjif

return( PW GT I;

}U
#ifdef DEBUG

ECHO;
lendif

I
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return( RW LE );

#ifdef DEBUG
ECHO;

#endif
return( RW LT ;

[\.]{n}{e}[\.J

#ifdef DEBUG
ECHO;

#endif
return( RWNE );

[\.I{n} {e} {q} {v}[\.]

#ifdef DEBUG
ECHO;

#endif
return( RWNEQV ;

[\.]{n}{oI{tI[\.]

#ifdef DEBUG
ECHO;

#endif
return( RW NOT );

[\.] {oI{r} [\.I
#ifdef DEBUG

ECHO;
#endif

rcturi, RNOR );

#ifdef DEBUG
ECHO;

#endi f
return( RWTRUE );

{a}(sI{s} {i}{g} (n} (
#ifdef DEBUG

ECHO;
#endif

return( RWASSIGN );

(bj{a}(c}(k)(s}(p}(a (c (e {
#ifdef DEBUG

ECHO;
#endif

return( RWBACKSPACE ;

(b}(l({o}(c}{k} [\ I*{d} a}tal fa}
#ifdef DEBUG

ECHO;
#endif

return( RWBLOCKDATA ;

(c}(a}(1}(l} f
#ifdef DEBUG

ECHO;
#endif

return( RWCALL I;
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(c)(h}(a)(il(~cl(tiefirl
#ifdef DEBUG

ECHO;

#endif reunIW-HRCE

{c)(I){o)(s){el f
#ifdef DEBUG

ECHO;
#endif

return( RWCLOSE )

(c)io){m){m){o){nj
#ifdef DEBUG

ECHO;
#endi f

return( RWCOMMON I

II
#ifdef DEBUG

ECHO;
Iendi f

returnl( RWCOMPLEX )

Id ) (nI t) {i~ fl) (uj) f
#ifdef DEBUG

ECHO;U

return( RWCONTINUE )

{d){a){t)la) f
#ifdef DEPUG

ECHO;
#endif

return( RWDATA I

(d) i(in) le) (n) s) {i} (0) n)

#ifdef DEBUG
ECHO;

#endi f
return( RW DIMENSION I

{d){ol
#ifdef DEBUG

ECHO;

#edfreturn( RWDO I

Id) fo)fu) Ib){1) e) [\ ]*Ip)Ir) fe) Icy i) is) ii) Ia) n)

ECHO;
#endit

return( RW_DOUBLE_PRECISION I

(eill) is) lej
#ifdef DEBUG

ECHO;

#edfreturn( RW ELSE I
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*ifdef DEBUG
ECHO;

#endiif
return( RWELSEIF )

(e){n)(d)
#iifdef DEBUG

ECHO;
#endiif

return( RWEND )

#ifdef DEBUG
ECHO;

#endiif
return( RNENDIF )

(e)({n)d)if}(i) (1(e)
*iifdef DEBUG

ECHO;
#endiif

return( RWENDFILE I

(e){n)(tj(r)(yj
#ifdef DEBUG

ECHO;
#endif

return( RWENTRY I

fel (qI (ul (i(vI (a) (11(e) (n (c)l~e)I
#ifdef DEBUG

ECHO;
#endjif

return( RWEQUIVALENCE I

#ifdef DEBUG
ECHO;

#endiif
return( RWEXTERNAL I

(if) (o1r) (ml(a) {t). *

*ifdef DEBUG
ECHO;

#endiif
yylval = duplicate( yytext I
return( RNFORMAT I

*iifdeif DEBUG
ECHO;

#endiif
return) RWFUNCTION )

#Iideif DEBUC
ECHO;

#endiif
return( RWGO_ TO )
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#ifdef DEBUG
ECHO;

#endif
return( RW IMPLII

fi~f~ic~l~f~fd~e)I
#iifdef DEBUG

ECHO;
#endif r t r ( R - N L D

retn)q~u)(rniRWIMLIIT

#iifdeif DEBUG
ECHO;

#edfreturn(C RWINCLUDE I

{iifni(q)(i(li}(r)
#ifdef DEBUG

ECHO;
#endiif

return( RW_INTEUIR; iI
iiIn) (tfiie gfl)fi)(

#ifdef DEBUG

ECHO;
#endi if

return( RWINTEGR I;

*iifdef DEB3UC
ECHO;

#endiif
return( RW INRIIC i;

*iifdef DEBUG
ECHO;

#endiif
return( RWNLIAT)

fn} Ijp me)(n) fi slt
*iifdeif DEBUG

ECHO;,
#endi if

return( RWNAMELI

Nifdef DEBUG

ECHO;

#edfretur~( RW ?ARAMETEP )
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iifdef DEBUG
ECHO;

#endiif
return) RWPAUSE

(p)(rIfi){nI~t)
#iifdeif DEBUG

ECHO;
#endiif

return) RWPRINT I

#iifdeif DEBUG
ECHO;

#endiif
return ( RWPROGRAM I

(rI(e)(al~d}
#ifdef DEBUG

ECHO;
#endi f

retur:,( RW READ I

I r)(e)Ia) 11)
*iifdeif DEBUG

ECHO;
#enditi

return( RWREAL I

frIfe)(tI(uIfrI~n)
*ifdef DEBUG

ECHO;
#endiif

return( RWRETURN I

(r){el~w}Ii}In)(d)
*iifdeif DEBUG

ECHO;
#endi f

return( RWREWIND I

(s}{a)(v)(e) f
*iifdeif DEBUG

ECHO;
J#endi if

return( RWSAVE I

I slfti1101 pI
#iifdeif DEBUG

ECHO;
#endi if

return( RWSTOP I

I sIlul IbI Ir) 101 ul It) ij IInI{e)
#iifdef DEBUG

ECHO;
#endiif

ret urn( RW SUBROUTINE-
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ft} (h) {e}[ in
#ifc~ef DEBUG

ECHO;
#endi f

return( RWTHEN )

#ifdef DEBUG
ECHO;

#endi f reunIWT

#iifdef' DEBUG
ECHO;

#endif

return(I RWWRITE I

(ii) (nI(dl {e} {j(i{n} je'{d'
#ifdef DEBUG

ECHO;
#.,di F

return( RWUNDEFINED )

[%a-zA-Z] [ a-zA-ZO-91 j
#ifdef DEBUG

ECHO;
#endif

yylval -duplicate( uppercase( yytext II
return( IDENTIFIER I

^[0-9 )[0-9 [[0-9 [[0-9 )[0-9 )[\
#ifdef DEBUGI
*ECHO;

yi vafulct(nnbak yetII

return( LABEL I

[0-91 +I

#ifdef DEBUG
ECHO;

#endi f
yylval = duplicate( yytext I
return( INTEGER I

[0-9I+\.[0-9)*([eEI(\+\-[?[0-9J+I? I

[09\.(0 e 1l ( []\\?,0-9 - ? I

ECHO;
#endi f

yylval = duplicate( yytext )
returnl REAL );

*fdef DEBUG
ECHO;

#endi f
yylval = duplicate( yytext I

retur-n( DOUBLEPRECISCON
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\" ['\-'] -\"*

#ifdef DEBUG
ECHO;

#endif
yytext[ 0 1 =
yytext[ strlen( yytext ) - 1 1 = "';
yylval duplicate( yytext 1;
return( STRING );

[0-9]+[hHJ {
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( hoilerith( yyzex%, ''' ) );
return( HOLLERITH

FILE: netwcrk/network/Makefile

#

0 Copyright 1991
# Georgia Institute -f Technology
# Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
#

default: network

CC = cc -g
INCLUDE = include
CFLAGS = -IS(INCLUDE)
LIBRARx' = library/library.a

network.o: network.c
S(CC) S(CFLAGS) -c network.c

network: network.o $(LIBRARY)
$(CC) $(CFLAGS) -o network network.o S(LIBRARY)

clean:
cd library; make clean
rm -f network network.o

FILE: network/network/include/list.h

/*

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#define LiST struct list-type
LIST

char *identifier;
char message type;
char usage;
int priority;
LIST *next;

);

extern LIST *end list( );
extern LIST 'add- vst( );
extern LIST 'find list()
extern , -- t-
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extern void deletelist( ); 3
FILE: network/network/include/processor.h,. I
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Aothor: Stephen R. Wachtel

#define NUMBERPROCES0OR 32 ~I

#define PROCESSOR struct processor type
PROCESSOR

char *file-name;

int s;int r;

LIST *list;

char usage[ NUMBER_PROCESSOR + 1 1;
1;I

extern PROCESSOR processor[ NUMBERPROCESSOR

FILE: network/network/library/Makefile

# Copyright 1991
# Georgia Institute of Technolcgy
4 Computer Engineering Research Laboratory

# Author: Stephen R. Wachtel

CC = cc -g
INCLUDE = .. /include
CFLAGS = -I$(INCLUDE)
LIBRARY = library.a

OBJECTS = \
count.o\
duplicate.o \
link list.o \
messagetypelength.o \
message typename.o

$(LIBRARY): $ (OBJECTS) I
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c o 1
$(CC) -c $(CFLAGS) $<

clean: 1
-,.. -f S(LIBRARY) $(OBJECTS)

FILE: network/network/library/count.c 3
" Copyright 1991
" Georgia Institute of Technology
" Computer Eng: n.l L . ' .
" Author: Stephen R. Wachtel

I
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int count( string, length, c
register char *string;
register int length;
register char c;

0_4i=*r int c-count =0;

while (length !=0

if * string == c
c count++;

string++;
length--

return( c-count )
V* count */

FILE: network/network/library/duplicate.c

"Copyright 1991
" Georgia Institute of Technology
"Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

Anlde<tdoh

Ainclude <stdio.h>

#include <malloc.h>

char oCuplicate( string
register char *string;

register char *temporary =(char *)NULL;

if ( string !=(char *)NULL

if ((temporary =(char *)malloc( strlen( string )+ 1 )) (char *)NULL

elestrcpy( temporary, string );

fprintf( stderr, "ERROR: duplicate( %s )\n", string )

return( temporary )
/* duplicate *1

FILE: network/network/library/link list.c

"Copyright 1991
" Georgia Institutf of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

Qinclude <stdio.h>
Qinclude <string.h>
#include <malloc.h>
#include "list.h'"

extern char *duoiicatct

LIST *end list( -ist
register LIST *I-st;

if ( list !=(LIST *)NULL

while ( list->'next != (LIST *)NU'LL
list =list->next;
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return? list
I/Q end_-list */

LIST *add list( list, identifier, messaqe~type, usaqe, priority
register LIST ''list;
register char "identifier;
register char 'mesSage type;
register char usage;
register mnt priority;

register LIST *temporary = (LIST ')malloc( sizeoff( LIST )(

ternporary->iderntifie, = duplicane( identifier )

temporary->message type = dupllrace( message_oype )

if ( 'list == (LIST ')NULLI

else
end-list( *list )->next temporary;

return( temporary )

LIST 'find list( list, identifier, message type

register LIST 'list;I
register char 'identifier;
register char 'message type;

while (list !=(LIST *)NULL

if (Cstrcmp( list->identifier, identifier ) =0I

£& (strcmp( list->message type. message type ) =0

return( list );

list = list->next;

return( (LIST '(NULL )

I' find_-list 'I

void print list( file, list)I
register FILE 'file;
register LIST 'list;

while ( list !=(LIST ')NULL

switch ( list->usage

case 'S':

>identifier ); fprintf( file, \tCALL SEND_%s( %s M\", list->message type, list-I

break;

case 'R':

>dniir fprintf( file, "\tCALL RECEIVE_ %s( %s )\n", list->mestage type, list-I

break;

list =list->next;

/*I print-_list 'I

void delete list( list, identifier, messagetypeI

register char 'identifier;
register char 'message type;

register L!"T *LeSt = (LIST *)NULL;

regisncr LIST 'curr = *list;

while ( curr !=(LIST '(NULL
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if ((strcmp( curr->ldentifier, idenrifier ) =0

&& Cstrcmp( curr->message~rype, message type 0

if ( last ==(LIST *)NULL
*list =curr->next;

elelast->next = curr->next;

break;

last =curr;
cur= cur'--)next;

1/* delete list "

FILE: network/network/library/message type Iengztn

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

#include <stdio.h>
*include <string.h>

mnt message type length( message_type
register char *message_type;

if Cstrcmp( "CHARACTER_08BIT", messaqe_type ) =0

return( 2 );

if (strcmp( "COMPLEX_32311", message type C =0

return( 8 );
if (strcmp( "COMPLEX_64B11", message_type C =0

raturn( 1K );

if Cstrcmp( "LOGICAL_08BIT", message type C 0
return( 2 );

if (strcmp( "LOGICAL_16BI1", message_type ) =0

return( 2 );
if Cstrcmp( "LOGICAL_32311", message_type ) =0

return( 4 );

if Cstrcmp( "REAL_32BIT", message type ) 0
return( 4 );

if (strcmp( "REAL_64311", message type ) =0

return! 8 );

if Cstrcmp( "SIGNED_08311", messagetype C 0
return( 2 );

if Cstrcmp( "SIGNED_lEBIT", message type C 0
return( 2 );

if Cstrcmp( "SIGNED_32B1T", message type C ~ 0
return( 4 );

if Cstrcmp( "UNSIGNED08311', message_type C =0

return( 2 );
if Cstrcmp( "UNSIGNED_16BI1", message type C =0

return( 2 );
if (strcmpt "UNSIGNED_32311", message type C =0

returnf 4 C

fprin..f( steec, "ERROR: message type length( %s M~", message type C
exit( -1 C;

I / message type length

F7LE: network/network/library/-'essage type name.c

" Copyright 1991
" Georgia Institute of Technology
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* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>

char *messagetypename( messagetype
register char *messagetype;

if C strcmp( "CHARACTER D8BIT", messagetype ) 0 I
return( "CHARACTER*1 );

if ( strcmp( "COMPLEX 32BIT", messagetype == 0
return( "COMPLEX8"1 );

if ( strcmp( "COMPLEX 64BIT", message_ ype
return( "COMPLEX*I6" );

if ( strcmp( "LOGICAL 08BIT", message type == 0return( "LOGICAL*f'' );
if ( strcmp( "LOGICAL leBIT". message_type )== 0

return( "LOGICAL '2" );
if ( strcmp( "LOGICAL 32BIT", message_type ) 0

return( "LOGICAL*4 ' ); i

if ( strcmp( "REAL 32BIT", messagetype 0
return( "REAL*4" );

if ( strcmp( "REAL 64BIT", messagetype == 0
return( "REAL*8" );

if ( strcmp( "SIGNED_08BIT", message type ) == 0
return( "INTEGER*1' );

if strcmp( "SIGNED 16BIT", messagetype ) == 0
return( "INTEGER-2" );

if ( strcmp( "SIGNED 32BIT", message type C == 0
return( "INTEGER"4-' );

if ( strcmp( "iNSIGNED 08BIT", message_type ) == 0
retur.( "UNSIGNED INTEGER*1" );

if C strcmp( "UNSIGNED I6BIT", message type ) == 0return( "UNSIGNED INTEGER*2" ); -
if ( strcmp( "UNSIGNED 32BIT", message_type 0 == 

return( "UNSIGNED INTEGER*4" );

fprintf( stderr, "ERROR: message_type_name( %s )\n", message-type );
exit( -1 );I

/* messagetypename

FILE: network/network/network.c I
/*

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory I
" Author: Stephen R. Wachtel
*/

#include <stdio.h> I
#include "list.h"
#include "processor.h"

extern char *duplicate( ); I
extern char *messaoe_type_r'me( );

PROCESSOR processoz[ NUMBER_PROCESSOR 3;
#define PRIORITY 1000
#define DEFAULTPRIORITY ( PRIORITY * PRIORITY ) i
LIST *priority list = (LIST *)NULL;
#define MULTIPLE TRANSFER 1 I

I
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void inout or.._,1tv_ list( f~le
register FILE *file;

c har line[ 256 1
int priority = PRIORITY;

while ( fgets( line, sizeof( line ), file ) (char *)NULL

lire[ strlen( line 1 1 '\'

if ( lineL 0 1

priority = PRIORITY + priority /PRIORITY I*PRIORITY I
continue;

add-list I &priority_list, duplicate( line 1,0, 1\01, priority++I

I' input pziority list/

mnt find priority list( identifier
reqister char *identifier;

c har temporary[ 256 1
register LIST *list;

strcpy( temporary, identifier I
temporary[ strcspn( temporary, "0C" '\C'

list =priority list;
while Ilist !=-(LIST *)NULL

if Istrcmp( list-? Ui '.ifier. temporary I =0

return( list->priority I

list = list->next;

return( DEFAULTPRIORITY )
/* find_priority list '

void initialize-processor C

register mnt processor-numrber;

for ( processor number = 0; processor numnber =NUMBER_PROCESSOR; processor number-

processor[I processor_number i.f'lenamTe (char *)NULL;
processor[ processor_number j.s = 0;
processor[ processor_numrber ] .r = 0;
processor[ processor-number 1.list =(LIST *(NULL;

/*I initialize-processor '

void input list( processor nurner
register mnt processor-number;

FILE *file;
char line[ 256 1
ch:,- identifier[ 256 J
char message type( 256 1
char usage;
mnt priority;

if I(file = fopen( processor[ processor _number I .filename, "r" I * )LO'NULL

fprintf( stderr, "ERROR: unable to open for read '%s'\n", processor"
processor-numrber I .file name (

exit( -1 (

while (fgets( line, sizeof( C (cC fl nhaf *CNYI

ifCsscanf( line. "%s %s %cn. on-it essaqe type, &usaqe ( 3
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exit(I -1 )

if Istrcmp( rressage type, SI12CAs61')
strcpy( messagetype, "RPLAL 32::'-

if (siromp( messagetype, REA: _64D:7jAS_32B1')
strcpy( message_t-yje, 'EL65

switch ( usage

case IS,:
processor , processor trn,er .s,-;
priority fidpirty_ atIienti-f2er
brear;

case I':
protessorl processor nurbme-r -
priority = LEFAULT PiS:CR::y;
break;

add list( rxprocessor[ processor tnur-er '.!ist, ident'flec. messaget-ype, Jsaqe,
pr. crity

fclose( file I
I / input-list ~

void output transferl file, identifier, message type, '.sage
register FILE *file;I
register char *identifier;

register char *messaqe type;
register char *usage;

register char delimeter;
register int s, r,;
register mnt priority;

delimeter = - 1

for ( r = 0; r !=NUMBERPROCESSOR; I-
if (usage[ r -

priority =processor r .l.Jst->cricarity;

fprintf( file, "%c p%0261, deLirreter, r );
delete liJstl &processc r" r i.1ist, iaent--fier, messagetype 1;

delimeter '

fprintf( file, 1

delimeter =- ';I
for ( s = 0; s '= NUMBER_PROCESSOR; s'-

if (usage( s I == '5'

pri-ority = processorl s .ist ->priority;

fprintf( file, "%c p%02d", de''7,eter, s
delete list I &prccessorr s ] .1 st, identifier, message_!type y

delimeter

Eprintf( file, "Ad; Iks %s %d J\n, mressage _ typelength( mressagetype I/2,

message type name( message type 1, identl fir protyII

int and _usagel .;sagel, usage?
register char -usagel;

register char *usage2:

register mnt processor trner-



16. Appendix K: neiwork programn source 38)

wh e usage! I processor nucr (uSaqe2: processo r wc

if((usage![ processor rir-ber __)&& usaqe2~ proc-essur rr;,-oef

re-urn( I

prccessor crurber,

relu rniC)
a rndusaige/

=r*7risageC usaqe'> usage2
feu-s-er znar 1-isaqe.;
re2:ster cnar * sage2;

static char usaqe~l NUMBER PRCESSORk
register int processor-number =C;

while ((usagell( procersor nurnoer >0 )&& (usage2f processor numner -

usaqe processor _number -

if Cusagei[ processor number
usage[ processor number ] Lsao *2[ processor' nurrber

if Cusage21L processor number I==1 )

usage[ processor-number usageir processor number I

processor runber+-;

uisage[ processornumber '\-

return( usage C
/* or-_usage *'/

mnt usage-cycle I

register nt s, r;
register LIST *list;
register mnt number transfer C ;

for ( s = 0; s '=NU9BERPROCESSOR;s-

st ropy C processorr s ; usage, 1- - - - - - - - - - - - - - - -

if Cprocessor[ s Vlist - = (TLOr *)NUjLT

cont inue;

ACprocessor[ s 1.1jst->usage S'
cant inue;

processorr s 1.usagel s

'or Cr 0 ; r '= NUMBERPRCCESSCR; r

if Cprocessor[ r - iS- *)NULL
continue;

if Cr == s )
cant inue;

if ( list =find_ iist~k processor' r !.list, processcrI s.is-meier
processori s ] .Iisz->'nessaqe _ type C >(LIS- *)NULL

if (list != processc r[ r 1.list

s trcpy C processor s ].:sage,- -- - - - - - - - - - - - - - - - -

goto incomplete;

orocessor. s V .saqeE r - R
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number trnsfer+- :

return( n~irmber-transferI
i .usage cycle '

~nt 7!ext _sender()3

register irntF
regi~ster irt r4 rity;

for (r C; r != NUMBER-PRCCEqSCR; r-

p rocessor[ r ].ljst =(LIST *)NUTIL

continue;

W -( o,.nt( processorl r .aistrien( processorF r 1.usage 1

p-oceasor[ r 1.1'st->priort ty < priorit y)

s - r

priority psrocessor,- r T1iSt-_ nrlori ty;

next -sender1I

void output _cycle( file, usage
L~ g~sze. FIfE *f.ie;
reg--ster char -;sage;

register ,nt -- r;1
register mnt priority = UEFAJLT_2PbRhI'qj7

-w nie i s = nxt sendier( ) _ SR PRCC ES S CR

if (and jsage( usage, processor:s a .u saqe 3
process.r L s <ls-nrr: pr~orl! y

priority = PRIORITY + ( rocessorL s !iist->prirlrty /PR.CRUTY

strcpy ( usage, or _usage( usage, processor "s ) .usage
output _transfer( fiie. prou.esscr[ s 1.Iist->identifier, processor, s

ist->message_t-ype, processor',s l .usag e I

04f r -ef MU:,LIP'L TRANS7FER
b reaK;C

st 1y(rocessor s :.jsaae, ------------------------

* 01utput rycle 'i

void output network( file
Legister FILE"IP

char usage' NJYMBFRPRCCESSCR +11

reoister ;-t cycle I I

fpri rt~ f ( file, -?OCP\.n\'"

i usage _cyc 1e ( ) ' ) 0

strcpy ( usage,- -- - - - - - - - - - - - - - - - -
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I fprintf( file. "CYCLE [%o ]\n", +-cycle
output cycle) file, usage )
fprintf( file, "\n"

I, output network/

void output processor) file
register FILE *file;

register int number;
register mnt number error =0;

for ( number = 0; number NIIMBERPROCESSOR; number ±

Iif (processor! number I.file name !(char *)NULL

fprintf( file,

strcpy( index( processor[ number I.file name, '. ,".for" II fprintf( file, "p%02d = ts", number, processor[ number ].file_name )

fprintf( file, ",S = %3d", processor[ number ].s
fprintf I file, ,R = %3d", processor[ number . r

fprintf( file, ",%3d", processor[ number J.s +processor[ number j.r

fprintf( file, ]\n" );

if ( processor[ number ].list != (LIST *)NULL

print list) file, processor[ number ] .li, )

fprintf( file, "\n" I

number_error±=;

if Inumber error != 0

fprintf( file, "ERROR: %d processor(s) with unresolved communication\n",I number-error );
fprintf( stderr, "ERROR: %d processor(s) with unresolved communication\n",

number error I3 ) 1V output processor/

#define PROGRAM argument[ 0
#define ARGUMENT argument[I argument numner

mnt main( number_argument, argument
register int number argument;
register char *argument( 1;

register int argument _number =0;

mnt processor number;
char file_namel 256 1;

if ( -- number argument == 0I fprintf( stderr, "usage: %s 00=<file name> ... 31=file name>\n", PROGRAM I
exit( 0 I

input priority_ list) stdin II initialize processor();

while Iargument number++ ! namcer argument

if (sscanf( ARGUMENT, '%d=%s", &processor number, file_name I=2

fprintf( stderr, "w"OnR: unable to parse argument '%s'\n", ARGUMENT I
exit( -1 )

processor( processor number 1.file name = duplicate( file name I
input _list) processor number I
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outputnetwork( st oir -
outputprocessor( stdout )

exit( 0 );
/* main */ I

I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
i
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17. Appendix L: structure program source
FILE: structure/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Com~puter Engineering Research Laboratory
# Author: Stephen R. Wachtel-

aefauI : S--r Ic: _;re

CC =Cc -g
INCLUDE = include
CFLAGS = -IS(INCLUDE)
LIBRARY = library/library.a

OBJECTS =\

$ (INCLUDE) /gramxnar.h\
*gramnar. [col
*scanner.(col
yytrace.[co
y. output

PROGRAMS =\
*structure

gramrnar.c: gramnmar.y
yacc -dv grarnmar.y
my y.tab.h S(INCLUDE)/gramnar.h
my y.tab.c grammar.c

scanner.c: scanner.1
lex -vt scanner.1 I sed Is/getc/yygetc/' >scanner.c

scanner.o: scanner.c $(INCLUDE) /gramnar.h
$(CC) S(CFLAGS) -c scanner.c

grammar.o: gramrnar.c
$(CC) S(CFLAGS) -c grarnmar.c

structure: grammar.o scanner.o $(LIBRARY)
$(CC) -o structure grammTar.o scanner.o $(LIBRARY)

sorammar. c: gramnmar. c yytoken. awk
awk -if yytoken.awk <grammar.c >sgrammrar.c

sgrammar.o: sgramnlar.c
$ (CC) $ (CFLAGS) -c sgramrnar.c

sstructure: sgrammar.o scanner.o $(LIBRARY)
$(CC) -o sstructure sgrammnar.o scanner.o $(LIBRARY)

dscanner.c: scanner.c
cp scanner.c dscanner.c

dscanner.o:dscanner.c $(INCLUDE)l/grammar.h
$(CC) S(CFLAGS) -DDEBUG -c dscanner.c

dstructure: gramm~ar. o dscanner.o S ILI'BRARY)
$(CC) -o dstructure gramrtar.o dscanner.o $(L.IBRARY)

tgrarnmar.c: gramnmar.c
sed 's/yystack:/& yytraceyysra~e);/' <qrar'.rar.c >t.grarmar.c

Igranrlar .0: tgrammar .c
S(CC) S(CFLAGS) -c tgrammar.c
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tstructure: tgrammar.z scanner.o yyt-race.o S(LIBRARY) I
$(CC) -o tstructure tgrammar.o scanner.o yytrace.o S(LIBRARY)

yytrace.c: grammar.c yytrace.awk
awk -f yytrace.awk <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) $(CFLAGS) -c yytrace.c

clean: I
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS)

!LE7: structure/gramma r.y

/-
" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

FORTRAN 77
*/

%token RW AND i
%token RW-ASSIGN
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RW-CALL
%token RW-CHARACTER
%token RW-CLOSE
%token RW-COMMON
%token RW-COMPLEX
%token RW-CONTINUE
%token RW-DATA
%token RW-DIMENSION
%token RW-DO
%token RW-DOUBLEPRECISION
%token RW-ELSE
%token RW-ELSEIF
%token RW-END I%token RW-END IF

%token RW-ENDFILE
%token RW-ENTRY
%token RW-EQ%token RW-EQUIVALENCE

%token RW-EQV
%token RW-EXTERNAL
%token RW-FALSE
%token RW-FORMAT
%toxen RW-FUNCTION

%token RW-GE
%token RW-GOTO
%token RWGT
%token RWIF
%token RW IMPLICIT
%token RW-INCLUDE
%token RW-INQUIRE
%token RWINTEGER
%token RW INTRINSIC
%token RW-LE
%token RW-LOGICAL
%token RW-LT
%token RW-NAMELIST
%token RW-NE
%token RW-NEQV
%token RW-NOT
%token RW-OPEN
ktoken RW-OR
%token RW-PARAMETER
%token RW-PAUSE
*token RW-PRINT
%token RW-PROGRAM I

I
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%token RW READ
%token RW-REAL
%token RW RETURN
%token RW REWIND
%token RW SAVE
%token RW STOP
%token RW SUBROUTINE
%token RW THEN
%token RW TO
%token RW-TRUE
%token RW WRITE
%token RW UNDEFINED

%token COMMENT
%token CONCATENATE
%token DOUBLE PRECISION
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left 1,1
%nonassoc '''
%right '='
%left RWEQV RWNEQV
%left RW OR
%left RW AND
%left RW-NOT
%nonassoc RW EQ RW NE RW LT RW LE RW GT RW GE
%left CONCATENATE .....
%left '+' -'

%left 1*

%right EXPONENTIATE
%left SIGN

typedef char *POINTER;
#define YYSTYPE POINTER

#include "list.h"
static LIST *block list = 0;
static LIST *subprogram list;
static LIST *array_list;

static POINTER blockname;
static int block_type;

program:
optional_statementlist

summary( block list

optional statement_ list:
F* NULL -

statement list

statement list:
statement

statement list statemrent

statement:
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commentstatement i

label unlabeled statement

comment statement: i
COMMENT

label: 3
LABEL

unlabeled statement:

include statement

programstatement

block-datastatement

function-statement

subroutinestatement

entry statement

end statement

specificationstatement

executable statement

format-statement I

include statement:
RWINCLUDE characterconstant

programstatement:
RWPROGRAM programidentifier

programidentifier:
IDENTIFIER

block name = $I;

block-type = RW_PROGRAM;
arraylist = 0;
subprogram list = 0;

block data statement:
- RWBLOCKDATA block data-identifier

block data identifier:
IDENTIFIER

block-name = $1;
blocktype = RWBLOCK_DATA;
array_ list = 0;
subprogram-list = 0;

function statement:
RWFUNCTION function-identifier optLonai_formal argument list
Ii

type RNFUNCTION function identifier optional formal argument list

I
i
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function identifier:
I-DENTIFIER

block name = $1;
block-type = RW_FUNCTION;
array list = 0;
subprogram list =0;

subroutine-state'-nt:
RW-SUBROU'iNE subroutine-identifier

RW-SUBRO-UTINE subrourtrne ient.ier oin. rm.armetls

subroutine identifier:
IDENTIFIER

block-name $1S;
block type = RW_SUBROUTINE;
array list = 0;
subprogram-list =0;

entry-statement:
RW_ENTRY entry identifier

RW_ENTRY entry identifier optional formal_argument list

entry identi fier:
IDENTIFIER

optional formal_argument_list:
IC ,I

I( formal_argument-list I

formal-argument_list:
formal argument

forma2 !a rgument 1i st ,formal argument

formal-_argument:
IDENTIFIER

formal argument alternate return

formal _ argument alternate-return:

end-statement:
RW_END

add-list( &block-list, block-name, block_type, subprogram_-list )

delete_ list( array list

specification statement:
external-statement



I
398 Annual Report: Digital Emulation Technology Laboratory Volume 1, Part 2

intrinsic-statement I
parameter_statement

dimensionstatement 5
declaration-statement

save-statement

common_statement

equivalence_statement

implicitstatement 3
data-statement

namelist statement

externalstatement:
RWEXTERNAL external-list

external list:
external

external-list I,' external

external:
IDENTIFIER

intrinsic statement:
RW-INTRINSIC intrinsic-list

intrinsic list:
intrinsic iI
intrinsic-list 1,1 intrinsic

intrinsic: I
IDENTIFIER

parameter statement: 3
RW-PARAMETER '(' parameter-list ')

parameterlist: i
parameter

parameter-list ',' parameter

parameter:
IDENTIFIER '=' expression

dimension statement:
RWDIMENSION dimension list

dimension list:
dimension I

i
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dimension list 1,1 dimension

dimension:
IDENTIFIER ('subscriptlist ')

if ( findlist( array list, $1 ) C

addlist( &arraylist, $1, 0, 0 );

subscript list:
subscript

subscript list ', subscript

subscript:
upperbound

lower-bound ':' upperbound

lower bound:
expression

upperbound:
lower bound

upperIbnund aajustable

upper_bound_adjustable:

declaration statement:
type declaration_list

declaration list:
declaration

declaration list ,' declaration

declaration:
IDENTIFIER optionaltype length

IDENTIFIER '(' subscriptlist ')' optional typelength

if ( findlist( arraylist, $1 ) == 0

add list( &array list, $1, 0, 0 );

type:
typename optional type length

type name:
RWCHARACTER

RW COMPLEX
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RWDOUBLE PRECISION

RWINTEGER

RWLOGICAL

RWREAL

RW UNDEFINED

optional type length:
S NUL

type_length

type length:
'' INTEGER

type lenqth adjustable

typetlengthadjustable: uI

save statement: I
RWSAVE optionalsavelist

optional save list: I
f- NULL /

save-list 3
save list:

save

save list 1,1 save

save:
IDENTIFIER

common_name

common statement: I
RWCOMMON optionalcoamonname common list

optional common name: n
/% NULL /

commonname I

common name:
'1' optionalidentifier / 3

optional identifier:
F NULL */

IDENTIFIER

I
I
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common list:
common

common list I,' common

common:
IDENTIFIER

IDENTIFIER I(' subscriptlist

if ( find-list( array-list, $1 ) == 0

addlist &array_ list, $1, 0, 0

equivalence statement:
RW_EQUIVALENCE equivalencelist

equivalencelist:
equivalence

equivalencelist , equivalence

equivalence:
' variable list ')'

variable list:
variable

variable-list ',' variable

implicit statement:
R-W_IMPLICIT type '(1 implicitlist )

implicit list:
implicit

implicitlist ', implicit

implicit:
IDENTIFIER

IDENTIFIER '-' IDENTIFIER

namelist statement:
R-_NAMELIST namelistname namelist list

namelist name:
'/' IDENtrIFIER 'I'

na'nelist list:
namelist

namelist list 1,' namelist
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namelist:

IDENTIFIER

data-statement:
RWDATA data-list

data-list:

data

data_list optional comma data

data:
data-variable list '/' data-constant list '/

data variable list: i
data-variable

datavariable_!ist ',' data variable 5
data variable:

variable

dataimplied do !ist

data implied do list:
, ( data variable list IDENTIFIER expression list ')'

data constant list:
dataconstant I
data constant list ',' data constant

data constant:
data initialization

IDENTIFIER - data-initialization 5
INTEGER '*' data initialization

data initialization: 3
IDENTIFIER

character constant

logical constant

signednumericalconstant

signed numerical constant: U
-numerical constanti

+' numerical constant %prec SIGN I
- numerical constant %prec SIGN

expressIon: i
parenthesis~expression

simple expression I
i
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parenthesis -expression:
Uexpression )

sirpie_expression:

variable

constant

an thmet 10 expression

character-expressio-

relat ionai expression

logical expression

unary expression

var -aole:
IDENTIFIER

IDENTIFIER string-subset

a rray

aray 1ENTIFIER -I-' optional _expression list

if ( find _list ( array list, $1) 0

add-list( &subprograrn list, $1, 0, 0

IDENTIFIER '( optionalexpression list )' string s~bset

if(find_ list array _list, $1 C

dd list( &subproqram.ist,$,0,C;

optional expressionlist:
F NULL/

expression-list

expression-_list:
expression

expression list ,expression

st r~ subset:
I'opt Jic:al -expression'~ op :' tionai cx.tIross or

optional expression,:
/~NULL/

expresp -n

constant:
character-conotant
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logical-_constantI

nrmerical constant

character-constant:
HOLLERITH

STRING3

!ogical constant:
RW_ PATSE

Rw-TRUE

TNTEGER

REA L3

arithmnetic expression:

expression '-expression %prec I
expression expression %prec

expression '~expression %prec

expression 1'expression %sprecII

expression EXPONENTIATE exprebsion %pt-ec EXFONENT:ATE

character expression:
expression */' '/' expression %prec CONCATENATE

relat~onal _expression:
expression RW EQ express-or %prec RWEQ

expression RW NE expressliLn %orec RWNE5

expression RW LT expression %prec RW_'T

expression RW LE expression %prec RW LE

expression RWGT expression %prec RWOGT5

expression RW GE expression %prec RWNGE

logical expression:I
expression RWAND expression %prec RN AND

expressior. ".4 OR expression %prec Ri-2OR3

expression RWEQV expression %prec RWNNQV

expression RWNEQV expression %prec R-NFNOV

u',a ry-express ion:
* expression 1prec SIO;N

expression %prec SJN

RW NOT expression %prec RN NC7
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executable statement:
do-statement

logical if_statement

block-if-statement5 else statement

else if statement

end if statement

subset executable statement

do statement:
RW_DO INTEGER IDENTIFIER '=' expression list

logical if statement:
ifexpression subsetexecutablestatement

ifexpression:
RWIF '(' expression '

block if statement:
RWIF '(' expression ')' RW THEN

else statement:
RWELSE

else if statement:
RWELSEIF I(' expression ) RW THEN

end if statement:
RWEND I

subset executable statement:
assignment statementUI
assign-statement

arithmetic if statement

continue statement

call statement

return stateme.

unconditional go to statement

computedgo to statement

assigned_goto statement

stop-statement

pause_statement

i o statement
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assignment_statement:I

assign statement:
RWASSIGN INTEGER RW_TO IDENTIFIERI

arithmetic if statement:

iAW_IF *( expression I' integer list

continue-statement:

RW_CONT:NUEI

call-statement:
RWCALL IDENTIFIERU

add-list( &subprogram-list, $2, 0, 0 1

RW_-CALL IDENTIFIER optional_actual_argument_list3

add-list( &subprogram-list, $2, 0, 0 )

ICI
oIo actualargument_list1)

actual acmetualiaguettit:

actual a~rgument

actual argument-list ',' actual _argument

actual argument:3
expression

actual argument_ alternate_return5

actual _ argument alternate_return:
I .INTEGER3

return_statement:
RWRYETURN optional ex4pression

unconditional go to statement:
RWGOTO INT-EGER

computid go to statement:
RN G(O T-O I (I ntegerl list opt ional _comma expression

assigned go to statement:
RW_GOT IDENTIFIER

RNGO TO IDENTIFIER optional commra 1 integer list 3
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optional comma:
f* NULL '/

integerlist:
INTEGER

integerlist , INTEGER

pause_statement:
RWPAUSE optionalexpression

stopstatement:
RW_STOP optional_expression

io statement:
open_statement

close statement

inquire_statement

read-statement

write statement

print_statement

backspacestatement

rewind-statement

endfile statement

open_statement:
RWOPEN '(' control information list )

close statement:
RWCLOSE '(' control information-list )

inquire rtatement:
RWINQUIRE I(' control_ information-list ')'

read statement:
RWREAD '(' control-information list ')' optional io list

RWREAD control

RWREAD control ',' io list

write stat-ment:
RWWRITE '(1 control informationlist ') optional io list

print statement:
RWPRINT control

RW PRINT control , io list
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backspace statement: U
RWBACKSPACE '(' control informationlist '),

I RW-BACKSPACE control

rewind statement:
RWREWIND I(' control information list ')

RW REWIND control

endfile statement:
RWENDFILE I(' controlinformation list

RWENDFILE control

control information list: Icontrol-information m

ccntrol information list ',' control information

1
control information:

control

IDENTIF~iR expression

control:
variable lI
constant

II

optional io list:
? ULL *

io list3

io list:io 5
io list ', io

io:I
expression

ioimplied do list I

io implied do list:
I(' iolist ',' IDENTIFIER '=' expression-list 5

format statement:
RW_FORMAT

FILE: structure/include/list.h I

I
I
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" copyright 1991
*Georgia Institute of Technology

" Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

#define LIST struct list type
LI ST

mnt type;
LIST *call _list;
LIST *next,

extern LIST *end_list( )
extern LIST *add list( )
extern LIST *findl list( )
extern void print list( )
extern void delete-list( )

FILE: structure/library/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

CC = cc -g
INCLUDE = ./include
CFLAGS = -I$ (INCLUDE)
LIBRARY = library.a

OBJECTS =\
duplicate.o\
hollerith.o\
link list.o\
lowercase.o
main.o \
non blank.o\
summary.o
yyerror.o\
yygetc.o\
yywrap.o

$ (LIBRARY) : $ (OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o

$(CC) -c S(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: structure/library/duplicate.c

"Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

#include <stdio.h>
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#include <string.h>
#include <malloc.h>

char -duplicate( string

register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL

if ( ( temporary = (char *)malloc( strlen( string ) + 1 ( ) (char *)NULL U
strcpy( temporary, string (;

else
fprintf( stderr, "ERROR: duplicate( %s )\n", string );

return( temporary );
}/* duplicate */

FILE: structure/library/hollerith.c 3
/*
* Copyright 1991
" Georgia Institute of Technology I
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h> I
char *hollerith( string, delimeter

register char *string;
register char delimeter;

int hollerith length;
register int stringlength = 0;

sscanf( string, "%dh", &hollerithlength );

string( string length++ I = delimeter;
while C holler th_length 0

if ( C string[ stringlength ] = yyinput( ) ) ==In

yyunput( string[ string_lengthbreak;

string length++;
hollerith length--;

string[ stringlength++ ] = delimeter; 3
string[ string length = 0;
return( string );

/* hollerith -/

FILE: structure/library/link list.c i

" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Resear-h Laboratory

" Author; Stephen R. Wachtel

#include <stdio.h>
#include <malloc.h>
#include "list.h" 3
LIST *end list( list
register LIST *list;

I
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if ( list !=(LIST *)NULL

while ( list->next !=(LIST *)NULL
list = list->next;

return( list I
/* end-list */

LIST *add list( list, identifier, type, call _list
LegisLer LIST "lfist;
register char *identifier;
register int type;
register LIST *call _list;

register LIST *temporary =(LIST *)malloc( sizeof( LIST

temporary->identifier = identifier;
ternporary->type = type;
temporary->call_list = call list;
temporary->next = (LIST *)NULL;

if ( *list == (LIST *)NULL
*list = temporary;

else
end-list( *list )->next =temporary;

return( temporary )
/* add-list */

LIST *find list( list, identifier
register LIST *list;
register char *identifier;

while (list !-(LIST *)NULL

if (strcrnp( list->identifier, identifier I =0

return( list );

list = list->next;

return( (LIST *)NULL I
/* find-list */

void print list( file, list
register F. LE *file;
register LIST *list;

register LIST *call _list;

while ( list != (LIST *)NULL

fprintf( file, "%s:%d\n', list->identifier, iist->type I

call -list - list->call list;
while ( call-list !=(LIST *)NULL

fprintf( file, "\t%s\n', call _list->identifier I

call-list = call list->next;

list = list->next;

I/* print list '

void delete_ list(I list
register LIST *list;

if ( list 1= (LIST *)NULL

delete list I list->next I

free( list I
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; /* dejete list */ I

FILE: structure/library/lowercase.c

"Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

*1

char *lowercase( string
register char *string;

register int index = 0;
while ( string[ index ] \0

string[ index I = tolower( string[ index ] ;
index++;

return( string );
} /* lowercase */

FILE: structure/library/main.c

,. I
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h> 3
extern FILE *yyin;
extern FILE *yyout;

#define PROGRAM argument[ 0 1 1
#define INPUT FILE argument[ 1 1
#define OUTPUT FILE argument[ 2 1

int main( numberargument, argument ) 5
int numberargument;
char *argument[ ];

if ( number argument == 1

yyin - stdin;
yyout - stdout;

yyparse( );
exit( 0 ); }I

if C numberargument == 3

if ( C yyin = fopen( INPUT-FILE, "r" ) ) (FILE *)NULL(U
fprintf( stderr, "%s: ERROR - unable to open input file '%s' n", PROGRAM,

INPUT-FILE );
exit( -1 );

I
if C C yyout = fopen( OUTPUTFILE, "w" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open output file '%s'\n", PROGRAM,
OUTPUTFILE );

exit( -1 ) ;

I
I
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yyparse( )
exit ( 0

fprintf( stderr, "usage: %s <input file> <output file>\n", PROGRAM )
exit( 0 )

/* main */

FILE: structuire/library/non-blanK.c

"Copyright 1991
"Georgia Institute of Technology
" Computer Engineering Research Lancratcry
"Author: Steonen R. Wachtel

#include <string.h>

char *non blank( string
register char *string;

register mnt offset;
register mnt length;

length =strlen( string )-1;
while ((string[ length I == II) && ( string[ length I 10

string( length-- I = \;

offset 0;
while (Istring( offset = & Istrlng[ offset I 10

string( offset++ J = \;

strcpy( string, &string( offset II

if ( strlen( string I 0
return( string I

else
return( 0 1

1 I non-blank */

FILE: structure/library/summary. c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include <malloc.h>
#include "gramrnar.h"
#include "list.hn

extern FILE *yyin;
extern FILE *yyout;

void print-level( level
register int level;

w hile ( level-- !=0
fprintf( yyout, 11\t" )

I/* print-level */

void print tracel block list, identifier, level
LIST *block list;-
char *identifier;
int level;

LIST *list;
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LIST *call-list;I
#define TRACE OxlOOOOOOO

print level( level );
fprintf( yyout, "%s\n',, identifier )

if (( list - find-list( block-list, identifier ) =(LIST -)NULLI
return;

if ((list->type & TRACE ) TRACE

list->type J= TRACE;

call-list = list->call-list;
while ( call-list !=(LIST *)NULL

print _trace( block-list, call_ list->iJdentiJfier, level I )

call-_list = call-list->next;

list->type &=-TRACE;3

I" print-trace *f

void summary( listU

while Clist !=(LIST -)NULL

if Clist->type -= RWPROGRAMI
print tracel list, list->identifier, 0 )

list =list->next;

exit( 0 )
1/* summary *

FILE: structure/library/yyerror.c3

" Copyright 1991
"Georgia Institute of Technology
Computer Engineering Research LaboratoryI

" Author: Steploi Rl. Wachtel

#include <stdio.h>

extern int yylineno;

void yyerror( string 3
register char *string;

fprintf( stderr, "line %d, %s\n", yylineno. string )

/* yyerrorext l1

FILE: structure/library/yygetc.c

" Copyright 1991
Georgia Institute of TechnologyI

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>3
#include <ctype.h>
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extern int yylineno;

int tab( length)
register int length;

while ( length-- 0
yyunput(

return(
1/* tab 1/

mnt yygetc( file
register FILE *file;

int c;
tnt column[ 6 1;

loop:
if c - getc( file ) \t=

c tab( 6 )

if (c != '\n'
return( c )

if (( colun[ 0 1=getc( file I_
goto abort_0;

if (( column[ 1 1 getc( file I_
goto, abort_1;

if ( column( 2 1 = getc( file I
goto abort_2;

if ( column( 3 1 = getc( file I_
goto abort 3;

if ( column[ 4 1 getc( file I_
goto abort 4;

if Cisspace( column[ 5 ]=getc( file
goto abort_5;

yylineno++;
goto loop;

abort 5:
if"C colun[ 5 '\t,

tab( 1I1
else

yyunputl column( 5 J I
if C column[ 5 1 == '\n'

yylineno-+;

abort 4:
if-( columnn[ 4 1 = t

tab( 2 )
else

yyunputC column[ 4 1 1
if C column[ 4 1 == 'n

yylineno++;

abort 3:
if C column[~ 3 1 == 't

tab( 3 )
else

yyunput( column[ 3 1
if ( column[ 3 1 \n

yylineno+4;

abort 2:
if-( column[ 2 ]=

tab( 4 1
else

yyunput( columyn( 2 1 1
if ( col~umn[ 2 1 ='\n'

yylineno++;
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abort-1:
if ( column( 1 ] == 't

tab( 5 )

else

yyunput( column[ 1 I 1
if ( column[ 1 1 = n

yylineno++;

abort-0:
if ( column( 0 1== 't

tab( 6 )
else

if p( column[ 0 1
yiuf( coumn 0==In

yylineno++;

return( c )

FL:structure/library/yywrap.c

" Copyright 1991
" Georgia Institute of Technology

Computer Engineering Research Laboratory
*Author: Stephen R. Wachtel.

int yywrap(

return( 1 1
1/* yywrap */

FILE: structure/scanner.1I

* Coyiht19
"Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

%)

%a 10000
%e 10000

%k 10000I
%n 10000

% o 10000
Zp 10000

a [aAI
b [bBI
c (cc]
d [dD]

h ChHl
i (ii] i IiiI
1 [IL]
m [MM.1

n (nN1

0 (00]

p (PPI
q (qQI
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r [rR]
s [sSi
t [tTj
U jiulu [uU]v [vV]
w [wW]
x [xX]

y [yY]
z [zL]

%{j
#include "grammar.h"
extern char -yylval;

#under YYLMAX
Odefine YYLMAX (256*20)

extern char *duplicate( );
extern char -holleritiV );
extern char *non blar., );
extern char *lowercase( );
%}

^[\*cC].*[\n] I
^[\ ]*[\n] {
#ifdef DEBUG

ECHO;
#endi f

yylval = duplicate( yytext
return( COMMENT );

[\ ] I
#ifdef DEBUG

ECHO;
#endif

/* return( '\ I /;

(\&I I
#ifdef DEBUG

ECHO;
#endi f

return( \&' );

[\(
#ifdef DEBUG

ECHO;
#endi f

return( \(' );

MI I
#ifdef DEBUG

ECHO;
#endif

return( '\)' );

[\*] {
#ifdef DEBUG

WCHO;
4endif

return( '\' I;

I }~ \
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#iifdeif DEBJG
ECHO;

#endiif
return( EXPONENTIATE

#iifdeif DEBUG
ECHO;

#e'idif

return(\+ ;

#iifdeif DEBUG
ECHO;

#endiif
return( \

#iifdeif DEBUG
ECHO;

#endiif
return(\-)

ECHO;

#iifdef DEBUG

#endi if
return.(

*iifdef DEBUG
ECHO;

#endi if

return(5

#iifdef DEBUG
ECHO;

#endiif
/*return( \n'

*iifdef DEBUG

ECHO;

/*return( \t')

*#ifdef DEBUG
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#endi f
return( RWANDI}

[\.I e}q} [\. f
#ifdef DEBUG

ECHO;
#endif

return( RWEQ );

I [\.] (e}(q)(v} [\.] {
#ifdef DEBUG

ECHO;
4endif

return( RWEQV );

[ \ . ] {i f ea t r({l { ( [\ .
#ifdef DEBUG

ECHO;

#endif
return( RWFALSE );

Iide DEBUG
ECHO;

#e~freturn( RWGE )

I}

#ifdef DEBUG
ECHO;

#endif
return( RWGE );

#ifdef DEBUG
ECHO;

#endi if

return( RWLT );

I}

#ifdef DEBUG

ECHO;#e n d -,'freturn( RWLE );

I}

[\.]{l}{t}[\.] { \.
#ifdef DEBUG

ECHO;
#endif

return( RWNE );

I}

[\.])(n}(o{e}[ \.
#ifdef DEBUG

#ifdef DEBUG

I ECHO;

pedi
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#endi f
return(C RNNOTI

[\Iifdr[DEBU
ECHO;

#endif
return( RNOR I

#ifdef DEBUG
ECHO;

#endi f

ECHO;
#endif

return( RNASSIGN I

{bj) {c)1k) {s)I{p) a)I~c) e)
#ifdef DEBUG

ECHO;U
return ( RNBACKSPACE I

(bIjl) (c ( k) \ 1*(d) (a)(t) (a) f
#ifdef DEBUG

ECHO;
#endif

return( RWBLOCK-DATA )

Ic) (a) 1).(1) 1
#ifdef DEBUG

ECHO;I

return(I RNCALL I

(c) (hi a) IriIa) (ci It) le) Ir)
#ifdef DEBUG

ECHO;
#endi f

return( RNCHARACTER C

(cl(1)Io)(s)Ie) I

#ifdef DEBUGI
ECHO;

#endj f

return( RNCLOSE C

(c) (o) (m) (in) 1o) (n)I
#ifdef DEBUG

ECHO;

#edfreturn( RN_COMMON I

ic) (o) I) (() lei fX

#ifdef DEBUG

*endj f
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return( RW COMPLEX )

(c) (o) n) (tli i(ni {u} e)
#ifdef DEBUG

#eridif
return( RWCONTINUE I

{difalftl(al
#ifdef DEBUG

ECHO;
#endif

return( RWDATA

(dl (i} (i) {e) n) {s) {il) n)
#ifdef DEBUG

ECHO;
#endif

return( RWDIMENSION I

(d){(o)
*ifdef DEBUG

ECHO;
#endif

return( RWDO I

(di (a)(ul (bi (Ii(e) [\ I *(p} (ri (el(ci (i} (s}(ii) ()n)
#ifdef DEBUG

ECHO;
#endi f

return( RWDOUBLEPRECISION I

{e)(1)(s){e)
#ifdef DEBUG

ECHO;
#endi f

return( RWELSE I

e(el() i(el [\ *{ii {fi
#ifdef DEBUG

ECHO;
#endif

return( RWELSEIF I

{ei(ni (d)
#ifdef DEBUG

ECHO;
#endif

return( RWEND i

(eifnlfdi(\ 1*fil~f)
tifdef DEBUG

ECHO;
#endi f

return( RWENDIF I

(e)(nlfd) (f){ii (ii(ei
#ifdef DEBUG

ECHO;
#endi f

return( RWENDEILE I



422 Annual Report: Digital Emulation Technology Laboratory Volumie 1, Part 2

{el(n}{t){r}{y}
#ifdef DEBUG

ECHO;

#endi f return(C RNENTRY )

(ci {q) Cu) (ii v) a) {i}{e}{n}{c) (e)
#ifdef DEBUG

ECHO;
#endif

return( RWEQUIVALENCE I

(ci (xi(ti CeiC r)lni(a){(1)
*ifdef DEBUG

ECHO;

return( RWEXTERNAL I

jf(fr(m)(aIftj.*
#ifdef DEBUG

ECHO;
#endi f

yylval - dupl~icate( yytext I
returnl( RWFORMAT )

(fi{uj{n) (ci (ti i) (ci(nj

ECHO;
#endi f

return( RNFUNCTION I

Cg)CoH1\ ]*Cti(o)
#ifdef DEBUG

ECHO,

#endif reunIR-OT

#ifdef DEBUG
ECHO;

4 endif
return( RNIF )

*ifdef DEBUG

ECHO;I

return( RNIMPLICIT 1

(i)W(i(ci (1)(u) {d) Cej f
#ifdef DEBUG

ECHO;
#endif

return( RNINCLUDE I

(i) (n)(qi(ui(i) r) Ce)f

#ifdef DEBUG

return) RNINQUIRE C
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{ifn){t){e){g}{e){r)f
#ifdef DEBUG

ECHO;
#endif

return( RWINTEGER )

(i) {n){t)(rfi {i}n) {s}(i} c}
#ifdef DEBUG

ECHO;
#endi f

return( RWINTRINSIC )

{1 (a) (g)i( c} (a) (1)
#ifdef DEBUG

ECHO;
#endi f

return( RWLOGICAL )

{n) (a){m(in e) (1(i) {S) t)
#ifdef DEBUG

ECHO;
#endi f

return( RWNAMELIST )

(o){pl(e)(i
#ifdef DEBUG

ECHO;
#endif

return( RWOPEN )

(PI(a)ir)(a){rn){e){t){e){r)
#ifdef DEBUG

ECHO;
#endif

return( RWPARAMETER )

ip} (a) (ul s)fe)ef
#ifdef DEBUG

ECHO;
#endi f

return( RNPAUSE )

(p} {r) (i) {f) {t)
#ifdef DEBUG

ECHO;
#endi f

return( RWPRINT )

(PI(r) (a) {g} r)(a) (in)
Nifdef DEBUG

ECHO;
Nendi f

return( RNPROGRAM I

(ri{e)(a){d) I
#ifdef DEBUG

ECHO;
#endi t

return( RW READ I
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frifel~a){1)

*endi f
return( RWREAL )

{r) {e) (t) (u)f{rI n)
#ifdef DEBUG

return( RWRETURN )

{r}(el~w){i){n}{d)
#ifdef DEBUG

ECHO;

#edfreturn( RWREWIND '

{slia){v)(e)

ECHO;
#endi f

return( RWSAVE )

{s){t){o}(p) f
#jfdef DEBUG

ECHO;

#edfreturn( RWSTOP )

jsjju() }jr}to) (u) t) (ii n) le) 1
#ifdef DEBUG

ECHO;
#endif

return( RWSUBROUTINE I

(t)(h)fe){n}
#ifdef DEBUG

ECHO;I

return( RWTHEN )

#ifdef DEBUG
ECHO;

#endif

return( RWTO I

(w)(r)(i)(t){e)

#ifdef fEBUGI

#endi f
return( RWWRITE )

{u){n) (d) (e){f){i)(n){e){d)
#ifdef DEBUG

ECHO;
#endi t

return( RWUNDEFINED I
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(%a-zA-Z] [ a-zA-ZO-91*
#ifdef DEBfUG

ECHO;
#endif

yylval = duplicate( lowercase( yytext II
return( IDENTIFIER )

-[0-9 ] [0-9 ](0-9 ](0-9 ] [0-9
#ifdef DEBUG

ECHO;
#endi f

yylval = duplicate( non-blank( yytext II
return ( LABEL I

[0-91+ 1
[0-9]+I\. [a-zA-Z]+\. {
iifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext I
return( INTEGER I

[0-9]+([eE] [\+\-]?[0-9]+)?{
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext )
return( REAL I

(0-9] +\. [0-9] I [dO] [\+\-1 ?[0-91+)? I

[0-9] +(I(dDl (\+\-] ?[0-9] +1?
#ifdef DEBUG

ECHO;
#endif

yylval - duplicate( yytext I
return( DOUBLEPRECISION I

#ifdef DEBUG
ECHO;

#endi f
yytext[ 0 1=
yytext[ strlen( yytext I-1]=
yylval =duplicate( yytext )
return( STRING )

(0-91+[hHl(
Nifdef DEBUG

ECHO;
#endi f

yylval =duplicate( hollerith( yytext, '"II
return( HOLLERITH I
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18. Appendix M: usage program source

FILE: usage/combine/Makefile

# Copyright 1991

# Georgia Institute of Technology
# Computer Engineering Research Laboratory I
# Author: Stephen R. Wachtel
#

default: combine

CC = cc -g
INCLUDE - include
CFLAGS - -IS(INCLUDE) I
LIBRARY = library/library.a

combine.o: combine.c
$(CC) $(CFLAGS) -c combine.c

combine: combine.o $ (LIBRARY)
$(CC) -o combine combineo $(LIBRARY)

clean:
cd library; make clean
rm -f combine combine.o

FILE: usage/combine/combine.c

" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#include <stdio.h>
#include "table.h"
#include "list.h"

extern char *parse( );

void input list( processor-number, filename i
register int processornumber;
register char *file name;

register FILE *file;
char identifier[ 256 1; I
char usage;I

if ( ( file - fopen( file_name, "r" ) ) - (FILE *)NULL

fprintf( stderr, "ERROR: unable to open for read '%s'\n", file name );
exit( -1 );

while ( fscanf( file, "%s %c\n", identifier, &usage ) == 2
add list( identifier )->usage[ processornumber = usage;

fclose( file );
S/* input-list */

int network-transfer( usage I 3
register char *usage;

register int s = 0;

I
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register int r 0;

while ( *usage 1\0'

switch ( *usage

case 'S':
3++;

break;

case IRI:
r++;
break;

usage++;

return( ( s > I ) II ( ( s == 1 ) && ( r 0 ) )
/* network-transfer */

int length list( list
register LIST *list;

register int length = 0;
register TABLE *table;

while ('list != (LIST *)NULL

if ( network-transfer( list->usage ) 0

if C ( table = findtable( list->identifier ) ) == (TABLE *)NULL

fprintf( stderr, "ERROR: '%s' not found in table\n", list->identifier );
exit( -1 );

length += length subscriptlist( table->subscriptlist );

list - list->next;

return( length );
I /* lengthlist */

void output variable( file, identifier, type, subscript_list, usage
register FILE *file;
register char *identifier;
register char *type;
register char *subscript_list;
register char *usage;

char *subscript;
int lower( 2 1;
int upper( 2 ];
int index( 2 1;

if ( C subscript = parse( subscriptlist ) == (char *)NULL

lower[ 0 1 = 0;
upper[ 0 ] = 0;

else

lower( 0 (atoi parse( subscript
upper( 0 ] = atoi( parse( subscript

if C C subscript = parsel subscript-list ) == (char *)NULL

lower[ 1 ] = 0;
upper( 1 ] = 0;

else

lower[ I atoi( parse( subscript
upper[ 1 ] = atoi( parse( subscript
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if ( ( subscript = parse( subscript list ) ) (char *)NULL ) i
fprintf( stderr, "ERROR: output variable( %s )\n", identifier );
exit( -1 );

i
if ( ( lower( 0 0 ) && ( upper[ 0 ] 0

index( 0 = lower[ 0 ];
while ( index[ 0 ] <= upper( 0

if ( C lower[ 1 0 ) && ( upper( 1 ] 0 )

index[ 1 ] = lower[ 1 1;
while ( index( 1 ] <= upper[ 1 )

fprintf( file, "%s(%Od,%'d) %s %s\n", identifier, digit( upper, 0 I
), index[ 0 ], digit( upper[ 1 I ), index( 1 1, type, usage );

index( 1 ]++;

else

fprintf( file, "%s(%0*d) %s %s\n", identifier, digit( upper[ 0 ] ), index[

0 1, type, usage );
IU
index[ 0 ]++;

else
fprintf( file, "%s %s %s\n", identifier, type, usage );

}/* output_variable */

void output list( file
register FILE *file;

register TABLE *table;

fprintf( file, "%d\n", lengthlist( list ) );

while C list != (LIST *)NULL )

if ( network transfer( list->usage ) 0

if ((table = find-table( list->identifier ) =(TABLE *)NULL)

fprintf( stderr, "ERROR: '%s' not found in table\n", list->identifier );
exit( -1 );

output variable( file, list->identifier, table->type, table->subscriptlist, I
list->usage )

I

list = list->next;

I /* output list */ I
#define PROGRAM argument[ 0
#define ARGUMENT argument( argumentnumber i
int main( number argument, argument
register int numberargument;
register char *argument[ 1;

register int argument_number = 0;
int processor number;
char filename[ 256 1;

if ( -- numberargument == 0

fprintf( stderr, "usage: %s 00=<file name>...31=<file name>\n", PROGRAM );
exit( 0 );

Iwhile C argument number++ != number_argument)

(I

I
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if ( sscanf( ARGUMENT, 11%d=%s", &processor number, file name ) 2

fprjntf( stderr, "ERROR: unable to parse argument '%s'\n", ARGUMENT )
exit( -1 )

input list( processor_number, file-name )

initialize table( stdin )
output list( stdout )

exit( 0 )
/* main */

FILE: usaqe/combine/i±nclude/list.h

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
"Author: Stephen R. Wachtel

#define LIST struct list type
LI ST

char *identifier;
char *usage;
LIST *next;

extern LIST *end list( )

extern LIST *add end list( )
extern LIST *add list (
extern LIST *findl-list( )

extern LIST *list;

FILE: usage/cornbine/include/table.h

" Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#define TABLE struct table type
TABLE

char *identifier;
char *type;
char *subscript-list;
mnt class;

extern void allocate-table( )
extern void Inputtable( )
extern int compare( );
extern void sort-table( )
extern void initialize-tablel )
extern TABLE *find-table( )

extern TABLE *table;
extern int number-table;

FILE: usage/combine/library/Makefile
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# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
#

CC - cc -g
INCLUDE = ../include
CFLAGS = -IS(INCLUDE) I
LIBRARY = library.a

OBJECTS= \I

digit.oduplicate.o\
length subscript list.o \
link list.o \
parse.o
table.o

$ (LIBRARY): $ (OBJECTS)
rm -f $(LIBRARY)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY) I

.SUFFIXES: .c .o

.c.o:
$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: usage/combine/library/digit.c

* Georgia Institute of Technology

* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

int digit( number
register int number;

register int count = 0;

do

number /= 10;
count++;

}while ( number != 0 )

return( count );
/* digit */

FILE: usage/combine/library/duplicate.c

" Copyright 1991

* Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

*/ I
#include <stdio.h>Rinclude <string.h>I

#include <malloc.h>

char *duplicate( string ) I
l
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register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL

if ( ( temporary = (char ')malloc( strlen( string + 1 ) (char *)NULL
strcpy( temporary, string );

else
fprintf( stderr, "ERROR: duplicate( %E )\n", string );

return( temporary );
/* duplicate */

FILE: usage/combine/lib-ary/length subscript_.ist.c

" Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Laboratory

' Author: Stephen R. Wachtel

extern char *duplicate( );
extern char *parse% );

int lengthsubscriptlist( subscriptlist
register char *subscript-list;

register char *subscript;
register int lower;
register int upper;
register int length = 1;

subscriptlist = duplicate( subscriptlist );

while ( subscript = parse( subscriptlist ) = 0

lower = atoi( parse( subscript
upper - atoi( parse( subscript ( (;
length '= ( upper - lower + 1

return( length );
1 /* lengthsubscriptlist 'I

FILE: usage/combine/library/li.k_list.c

/'

' Copyright 1991
" Georgia Institute of Tcchnology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel-/

#include <stdio.h>
#include <malloc.h>
#include <string.h>
#include "list.h"

extern char *duplicate( );

LIST *list ' (LIST *)NULl;

LIST *end list( list
register LIST 'list;

if ( list (LIST ')NULL

while ( list->next != (LIST ')NULL
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list =list->next;

return( list
I '/ e n d -l i s t */I

LIST 'add-end_ list( list, identifier, usage
register LIST **list;
register char *identifier;
register char *usage;

register LIST *temporary = (LIST 'Jrnallcc( sizeof( LIST)I

temporary->identifier = duplicate( identifier )

tenmporary->usage =duplicate( usage

temporary->next (LIST ')NULL;I

if ( *list == (LIST ')NULL
'list = temporary;

else

end list( *list )-next =tempurary;I

return( temporary )
I' add-end_ list 'I

LIST *add_lizt( identifier)I
register char 'identifier;

register LIST 'temporary = find_list( list, idantifier )

if ( temporary =- (LIST '(NULL )
temporary = addend_list ( &list, identifier,------------------

return( temporary
I' add_-list 'I

LIST 'find list( list, identifier
regi !r LIST *list;
regiz-er char 'identifier;

while (list !=(LIST ')NULLI

if (strcmp( list->identifier, identifier ) =0

return( list );

list - list->next;

return( (LIST '(NULL (

I'/ find-list 'I

F'ILE: usage/combine/library/parse.c

' Copyright 1991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory

"Author: Stephen R. Wach~el

Ninclude <string.h>

e.'tern char *duplicate( )

char 'paise( list)
register Thar 'list;I

regvi.ter int lengti I
register int brace =0;

regis'er char 'temporary wrar *3

for C;
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I switch ( list[ lengthj

c ase I(:
brace++;
break;

case 'P:
brace -- ;

break;

if ( brace == 0
break;

length++;

if (length !=0

list[ length 1= \;
temporary =duplicate( list + 1 1
strcpy( list, list + 1 + length I

else

if ( list[ length I !=\0'

temporary =duplicate( list )
list( length I= 41

return( temporary I
V* parse */

FILE: usage/combine/library/table.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include <malloc.h>
#include <string.h>
#include "table.h'"

extern char *duplicate( (

TABLE *table =(TABLE *)NUJLL;
int number-table =0;

void allocate-table(

if (Itable = (TABLE *)malloc( sizeof I TABLE I number table I (TABLE *)NULL

fprintf( stderr, "ERROR: unable to allocate 'table'\n" I
exit( -1 );

/* allocate_table *

void input table( file
register FILE *file;

mnt table-number;
char identifierf 256 1
char type( 256 1
char subscrips listC 256 1;
mnt class;

for ( table-number = 0; table-number number table; table number+-
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if ( fscanf( file, "%s %s %s %x\n", identifier, type, subscript-list, &class ) 3
fprintf( stderr, "ERROR: unable to read 'table[ %s 11\n", table-number );
exit( -1 );

table( table number ].identifier = duplicate( identifier );

table( table number ].type = duplicate( type );
table[ table number ].subscript list = duplicate( subscript list
table[ table-number ].class = class;

/* input-table */

int compare( tablel, table2
TABLE *tablel; I
TABLE "table2;

return( strcmp( tablel->identifier, table2->identifier I );
/* compare */

i
void sort-table(

qsort( table, numbertable, sizeof( TABLE ), compare );
1 /* sort table */

void initialize table( file
register FILE *file;

fscanf( file, "%d\n", &number table );
allocate table( );
input table( file );
sort table( );

/* initializetable */

TABLE *find table( identifier
register char *identifier;

register int low, high;
register int middle, test;

low = 0;

high = number_table - 1;

while C low <= high 
I

middle ( low + high ) / 2;
test = strcmp( identifier, table[ middle ).identifier )

if ( test < 0 )

high = middle - 1;
continue;

if C test > 0

low = middle + 1;
continue;

return( &table[ middle I );

return( (TABLE *)NULL i
) *find-table -/

FILE: usage/sequence/Makefile

*

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
# U

I
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default: sequence

I CC = cc -g

INCLUDE = include

CFLAGS - -IS(INCLUDE)
LIBRARY = library/library.a

sequence.o:sequence.c
$(CC) $(CFLAGs) -c sequence.c

sequence: sequence.o $(LIBRARY)
$(CC) -o sequence sequence.o $(LIBRARY)

clean:
cd library; make clean
rm -f sequence sequence.o

FILE: usage/sequence/include/table.h

" Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#define TABLE struct tabletype

TABLE

char *identifier;

char *type;

char *usage;

extern void allocate table( );
extern void input table( );
extern int compare( );
extern void sort table( );
extern void initialize table( );

extern TABLE *table;
extern int numbertable;

FILE: usage/sequence/library/Makefile

# Copyright 1991

# Georgia Institute of Technology# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

#

CC = cc -g
INCLUDE = ../include
CFLAGS = -IS(INCLUDE)
LIBRARY = library.a

OBJECTS = \
count.o \
duplicate.o \
messagetype.o \
table.o \
typelength.o

$(LIBRARY) : $(OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)

I
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ranlib $(LIBRARY)

.SUFFIXES: .c .o.c.o:n

$(CC) -c $(CFLAGS) $<

n
clean:

rm -f $(LIBRARY) $(OBJECTS) I
FILE: usage/sequence/library/count.c

1*I
. ropyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel*1 1

int count( string, length, c
register char *string;
register int length;
register char c; I

register intc count = 0;

while ( length != 0

if ( *string == c )
ccount++;

string++;

length--; )I
return( c count );

/* count */-

FILE: usage/sequence/library/duplicate.c

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>
#include <malloc.h>

char *duplicate( string
register char *string;

register char *temporary = (char *)NULL;

if ( string !- (char *)NULL

if ( ( temporary = (char *)malloc( strlen( string I + 1 ) (char *)NULL
strcpy( temporary, string ); IelseI
fprintf( stderr, "ERROR: duplicate( %s )\n", string );

return( temporary );
/* duplicate */ I

FILE: usage/sequence/library/message type.c I
C h* Copyright 1991 U
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" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>

char *messagetype( type
register char *type;

int length;

if ( sscant( type, "CHARACTER*%d", &length )
return( "CHARACTER_08BIT" );

if ( sscanf( type, "COMPLEX*%d ', &length )

switch ( length

case 8:
return( "COMPLEX_32BIT" );

case 16:
return( "COMPLEX_64BIT" );

if ( sscanf( type, "INTEGER*%d " , &length ) == 1

switch ( length

case 1:
return( "SIGNED_08BIT" );

case 2:
return( "SIGNED 16BIT" );

case 4:
return( "SIGNED_32BIT" );

if ( sscanf( type, "LOGICAL*%d", &length )

switch ( length

case 1:
return( "LOGICAL 08BIT" );

case 2:
return( "LOGICAL_16BIT" );

case 4:
return( "LOGICAL_32BIT" );

if C sscanf( type, "REAL*%d", &length I == 1

switch ( length

case 4:
return( "REAL_32BIT" );

case 8:
return( "REAL_64BIT" );

fprintf( stderr, "ERROR: messagetype( %s )\n", type );
exit( -1 );

I /* message type /

FILE: usage/sequence/library/table.c

/*
* Copyright 1991
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Georgia Institute of TechnologyI
" Computer Enqineerino Research Laboratory
:Author: Stephen R. Wachtel

#include <stdio.h>I
#include <rnalloc.h>
#include <string.h>
#include "table.h-

extern char *duplicate( )

TABLE *table = (TABLE *)NULL;
int number-table = 0;I

void allocate-table(

if ICtable = (TABLE *)malloc( sizeof( TABLE )*number-table ) =(TABLE *)NULL)3

fprintf( stderr, "ERROR: unable to allocate Itablel\n" )
exit( -1 )

/* allocate-table *

void input table( file

register FILE *file;

register mnt table number;
char identifier[ 2156
char type[ 256 1;
char usage( 256 1;

for ( table-number = 0; table number number-table; table_number++I

if ( fscanf( file, "%s ts %s\n", identifier, type, usage C =3

fprintf( stderr, "ERROR: unable to read 'table[ %ad ]1\n", table_number )
exit( -1 ;

table[ table-number ].identifier =duplicate( identifier )
table[ table-number ].type =duplicate( type );
table[ table-number ].usage duplicate( usage C

/* input_table */

mnt compare ( tablel, table2 I
register TABLE *tablel;
register TABLE *table2;

register mnt temporary =count( tablel->usage, strlen( tablel->usage C, I-count(
table2->usage, strlen( table2->usage I -C

if ( temporary !- 0)
return( temporary )

else
return( strcmp( tablel->identifier, table2-.>identifier CC

void sort-table I

qsort( table, number-table, sizeof( TABLE Ccompare I

C/* sort-table */

void initialize table(C fileI

fscanf( file, "%d\n", &number-table C
allocate table( );
input taBle( file C
sort table( C;I

/*I initialize-table *
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FILE: usage/sequence/library/typelength.c

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h>

int typelength( type
register char *type;

char name[256];
static int length;

if ( sscanf( type, "%[^*1*%d", name, &length ) == 2
return( length );

else
return( 0 );

/* typelength */

FILE: usage/sequence/sequence.c

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h>
#include <malloc.h>
#include <string.h>
#include "table.h"

extern char *duplicate( );
extern char *messagetype( );

#define NUMBERPROCESSOR 32

char *filename[ NUMBER_PROCESSOR 1;

static int cycle = 0;

int next sender( last sender, usage
register-int last sender;
register char *usage;

register int processornumber = last_sender;

while ( usage[ ++processor_number ] \0)

if C usage( processor_number ] = S'
return( processor_number );

return( -1 );
/* next sender 'I

int next receiver( last_ receiver, usage
register-int last receiver;
register char *usage;

register int processornumber = last_receiver;

while ( usage( ++processor_number ] '\0

if ( usage( processornumber == R
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return( processor_number );

return( -1 );
/* next receiver I/

void send processor( sender, identifier, type
register Int sender;
register char *identifier;
register char *type;

register FILE *file;

if ( C file = fopen( file-name[ sender ], "a" ) ) == (FILE *)NULL

fprintf( stderr, "ERROR: unable to open for update '%s'\n", file name[ sender I
exit( -1 );

fprintf( file, "* CYCLE [ %d ]\n', cycle );
fprintf( file, "\tCALL SEND_%s(%s)\n", messagetype( type ), identifier ); n
fclose( file );

/* send_processor '/

void receive_processor( receiver, identifier, type ) I
register int receiver;
register char 'identifier;
register char *type;

register FILE *file;

if ( ( file = fopen( file_name( receiver 1, "a" ) ) == (FILE *)NULL

fprintf( stderr, "ERROR: unable to open for update ts'\n", file name( receiver

exit( -1 );

fprintf( file, "* CYCLE [ id ]\n", cycle );
fprintf( file, "\tCALL RECEIVE_%s(%s)\n", message type( type ), identifier ); Ifclose( file );

/* receive-processor 'I

void outputtransfer( file, table )
register FILE *file;
register TABLE 'table;

register it sender;
register int receiver; I
register char delimeter;

if ( count( table->usage, strlen( table->usage ), S' > 1

fprintf( stderr, "ERROR: %s, %s, %s\n", table->identifier, table->type, table-
exit( -1 );

sender = -1; I
while ( ( sender = nextsender( sender, table->usage ) ) != -1

delimeter =

receiver = -I;
while ( ( receiver = next-receiver( receiver, table->usage ) ) -1

receive processor( receiver, table->identifier, table->type );
fprintf( file, "%c p%02d", delimeter, receiver C;

delimeter = ',''

send_processor( sender, table->identifier, table->type );

fprintf( file, " := p%02d.%d; [ %s %s j\n", sender, type length( table->type ) /
2, table->type, table->identifier );

)I

I
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table->usage = (char *)NULL;
S/* outputtransfer */

int and-usage( usagel, usage2
register char *usagel;
register char *usage2;

register int processornumber = 0;

while ( ( usagel( processor number =\0 ) && ( usage2[ processor-number '\0'

if I C usagel[ processor number ] ) && ( usage2[ processor-number ]
))

return( 1 );

processor_number++;

return( 0 1;
1 /* andusage */

char *or usage( usagel, usage2
register-char *usagel;
register char *usage2;

register int processornumber = 0;
char buffer( 256 ];

while C C usagel[ processor number =\0 ) && C usage2[ processornumber ] \0'

if ( ( usagel[ processor_number ] == - && C usage2[ processornumber .

buffer[ processor_number ] = usage2[ processor_number 1;
else

buffer( processor_number ] = usagel[ processornumber ];

processor_number++;

buffer[ processor_number ] =\0;

return( duplicate( buffer ) );
I /* or-usage */

void outputcycle( file, table number
register FILE *file;
register int table_number;

register char *usage;

if C table[ tablenumber ].usage != (char *)NULL

fprintf( file, "CYCLE [ %d ]\n", ++cycle );

usage = duplicate( table[ tablenumber ].usage );
output_transfer( file, &table[ tablenumber ] );

while ( ++table-number != number-table

if C table[ table_number ].usage != (char *)NULL

if ( andusage( usage, table[ tablenumber I.usage ) == 0

usage = orusage( usage, table( table number !.usage );
output_transfer( file, &table[ tablenumber I );

fprintf( file, "\n" );

/ / output cycle "/

void output table( file
register FILE *file;
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register int tablenumber; 3
fprintf( file, "LOOP\n" );
fprintf( file, "\n" );

for ( table number = 0; table number != number-table; table number++
output cycle( file, table-number, numbertable ); I

}/* oUtpUt table */

#define PROGRAM argument[ 0
#define ARGUMENT argument[ argumentnumber I
int main( number argument, argument
register int numberargument;
register char *argument[ ];

register int argument_number = 0;in* processor -number;

char name[ 256 1; ]

if ( --numberargument == 0

fprintf( stderr, "usage: %s 00=<file name>...31=<file name>\n", PROGRAM );
exit( 0 ); }I

while ( argumentnumber++ != numberargument

if ( sscanf( ARGUMENT, "%d=%s", &processor_number, name = 2

fprintf( stderr, "ERROR: unable to scan argument '%sl\n", ARGUMENT );
exit( -1 );

strcpy( index( name, . ), ".inc" ); I
file name( processornumber I = duplicate( name );
unlink( filename[ processor-number I );

initialize table( stdin );
output-table( stdout );

exit( 0 );
/* main */ 3

FILE: usage/summary/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

default: summary

CC - cc -g i
INCLUDE - include
CFLAGS - -IS(INCLUDE)
LIBRARY - library/library.a

summary.o: summary.c

$(CCI $(CFLAGS) -c summary.c

summary: summary.o $(LIBRARY)
$(CC) -o summary summary.o $(LIBRARY) I

clean:
cd library; make clean
rm -f summary summary.o a

FILE: usage/summary/include/processor. h

I
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/*
" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#define NUMBERPROCESSOR 32

#define PROCESSOR struct processor type
PROCESSOR

char *file-name;
int s;
int r;

extern PROCESSOR processor[ NUMBERPROCESSOR

FILE: usage/summary/include/table.h

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

#define TABLE struct tabletype
TABLE

char *identifier;
char *type;
char *usage;1;

extern void allocate table( );
extern void inputtable)
extern int compare( );
extern void sort table( );
extern void initialize table( );

extern TABLE *table;
extern int numbertable;

FILE: usage/summary/library/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Lgboratory
# Author: Stephen R. Wachtel

CC = cc -g
INCLUDE - ../include
CFLAGS = -IS(INCLUDE)
LIBRARY = library.a

OBJECTS = \
count.o \
duplicate.o \
table.o

$(LIBRARY):$(OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)
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ranlib $(LIBRARY) 3
.SUFFIXES: .c .o.c.o:

$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS) 3

FILE: usage/summary/library/count.c

* Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

int count( string, length, c
register char *string;
register int length;
register char c; I

register int c count =0;

while ( length != 0

if C *string == c )
c-count++;

string++;

length--; }I
return( c count );

S/* count */

FILE: usage/summary/library/duplicate.c

" Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>
#include <string.h>
#include <malloc.h> 3
char *duplicate( string
register char *string; * I

register char *temporary = (char *)NULL;

if ( string != (char *)NULL >

if ( C temporary = (char *)malloc( strlen( string + + 1 ) ) (char *)NULL

elsestrcpy( temporary, string ); I
fprintf( stder , "ERROR: duplicate( %s )\n", string I;

return( temporary );
/* duplicate */

FILE: usage/summary/library/table.c

/h
* Copyright 1991 I

I



18. Appenux M: usage program source 445

" Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel*/

#include <stdio.h>
#include <malloc.h>
#include <string.h>
#include "table.h"

extern char *duplicate( );

TABLE *table = (TABLE *)NULL;
int number-table = 0;

void all' atetable(

if ( ( table = (TABLE *)malloc( sizeof( TABLE ) number-table ) == (TABLE *)NULL

fprint' stderr, "ERROR: unable to allocate 'table'\n" );
exit( -1 );

/* allocate-table /

void input table( file
register FILE *file;

register int table number;
char identifier( 256 1;
char type[ 256 1;
char usage[ 256 1;

for ( table_number = 0; tablenumber 1= numbertable; table_number++

if ( fscanf( file, "%s %s %s\n", identifier, type, usage ) 3

fprintf( stderr, "ERROR: unable to read 'table( %d ]'\n", table-number );
exit( -1 );

table[ table number ].identifier = duplicate( identifier );
table( table number ].type = duplicate( type );
table[ table-number ].usage = duplicate( usage );

/" input table */

int compare( table!, table2 )
TABLE *tablel;
TABLE *table2;

return( strcmp( tablel->identifier, table2->identifier 1 );
/* compare */

void sort-table( I
I

qsort( table, numbertable, sizeof( TABLE I, compare );
/* sort table */

void initialize table( file I
register FILE *file;

fscanf( file, "%d\n", &number table );
allocate-table( );
input table( file I;
sort table( );

} /* initializetable */

FILE: usage/summary/summary.c

* Copyright 1991
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Georgia Institute of TechnologyI
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>I
#include <mnalloc.h>
#include <string.h>
#include "tabie.h"
#include "processor.h"

extern char *duplicate( )

PROCESSOR processor', NUMBERPROCESSOR 1;I

void initialize processor(

register int processor_number;

for ( processor_number = 0; processor number NUMBERPROCESSOR; processor_number-

processor[ processor_number ] .file -name =(char *)NULL;

processor[ processor_number J.s = 0;
processor( processor_number Vr = 0;

1* initialize_processor *

void output header( file, usage I
register FILE *file;
register char *usage;

register mnt processor_number =0;I

if ( ++page number 1
fprintf( file, "\f" )

fprintf( 'ile, "Page %2d 1", page number )

while ( usaore[ processor_number I ! \01

fprintf C file, "P%02di ', iorocessor number 1
processor_number++;

fprintf( file, "\n" )

1' output-header 'I

void output divider( file, usage
register FILE *file;

register char *usage;

register mnt processor-number =0;

fprintf C file, " ------------------------

while ( usage( processor_numiber ='\0 )

processor_numiber,- 3
fprintf( file, '\n" C

1' output-livider *1

void output transfer( file, table
register FILE *file;
register TABLE *table;

register 4nt processor numnbei 0;

Ifprin'tf4 file, "%-16s %-16s I", t,.-e->identif~er, table->type C
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while ( table-z'usage[ processor_number I '\O

if C table->usaget processor number3

elefprintf ( file, 
I

fprintf( file, %c Vtable->usage[ processor numrber3

switch ( table->usage( processorrnumberI

c case IS':
processor[ processor numrber 3~++
break;

processor processor nu.moer

processor_number++;

if Ccount( table.->usage, strien( table->usage I' > 1I fprintf( file, 11WARNING" )

fprintf( file, "\n" C
I' otput transfer '

void output table( fil-
register FILE *file;

#define LINE-NUMBER 64
register mnt table nunber;

register mnt line_number = LINE_NUMBER;

for ( table-number = 0; table number number table; table-number++

if C line-number ==LINE_NUMBERI line-number =0;

output header( file, table( table-number ].usage
line number++;
output -divider(C file, table[C table-number ] .usage
line_number++;

output _transfer( file, &table[ tablenumber3I line number++;
output -divider( file, table[ table number ].usage C

line number++;f I /* output table/

void output processor( file

register FILE *file;3 register mnt processornumber;

fprintf( file, "\n" );

for ( processor_number =0; processor-number !=NOMBERPROCESSOR; processor nurer-~

if ( process(,r [ proces so r-number f .fle name (on ar 1)NULL

strcpy C index(C processor[ processor numoer .file-name, ".for" "

fprintf( file, "~p%02d = %s", processor-number, processor[ processor numoer
i.file _name );

fprintf( file, ",S = %3d", processor 3 orocessor number ;.s
fprintf( file, R, = %3d", processor) processor number : .r
fprintf( file, ",%3d", processor' processornumber '.s processor.,

proces so r number .r );

fprintf( ie \";
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)1/ output_processor -y 3
#define PROGRAM argument.[ 0
#define ARGUMENT argument[ argument-number

int main( number-argument, argument
register int number_argument;
register char *argument[ 1;

register mnt argument_n mber =0;I

int processor-number;
char file-name[ 256 ];

if ( -- number_argumnent 0= 0

fprintf( stderr, "usage, %s '00=<file rname... 31='zfile name>\n"1, PROGRAM )
exit( 0 )

initialize processor(I3

while (argument number++ != number_argument

if sscanfl ARGUMENT, 11%d=%s", &processor-number, file-name 2

fprintf( stderr, "ERROR: unable to scan argument '%s'\n', ARGUMENT )
exit( -1 3

processor( processor_number ].file-name duplicate( file-name 3

initialize-table( stdin 3
output_table( stdout );

output processor( stdout 3

exit( 0 3
3/* main */

FILE: usage/type/MakefileI

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

#
default: type

CC = cc -g
INCLUDE include

LIBRARY -statement/statement.a library/library.a

OBJECTS =1
$(INCLUOE)/grammar.h\
gqrammar.[col \
*scanner.[col \
yytrace.tcol\

y. output

PROGRAMS=
-typeI

grammnar.c: gramyar.y
yacc -dv grammar.y
mvy y.tab.h S(INCLU0E)/grammar.h

mvy y.tab.c grarnmar.c

scanner.c: -.anner.1
lex -Vt scanner.l I sed 's/qetc/yyqetcI' >scann'er~c
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scanner.o: scanner.c $(INCLUDE) /grammnar. h
$(CC) S(CFLAGS) -c scanner.c

grammar.o: gramxnar.c
$(CC) S(CFLAGS) -c grammar.c

type: grammar.o scanner.o $(LBRARY)
$(CC) -o type grammar.o scanner.o $(LIBRARY)

sgramnmar.c: grammar.c yytoken.awk
awk -f yytoken.awk <grammar.c >sgranxar.c

sgrammar.o: sgrammar.c
5 (CC) $ (CFLAGS) -c sgrammar.c

stype: sgramrnar.o scanner.o $(LIBRARY)
$(CC) -o stype sgramrnar.o scanner.o $(LIBRARY)

dscanner.c: scanner.c
cp scanner.c dscanner.c

dscanner.o: dscanner.c $(INCLUDE) /gramrnar.h
$(CC) $(CFLAGS) -DDEBEJG -c dscanner.c

dtype: grammar.o dscanner.o $(LIBRARY)
$(CC) -o dtype grarnmar.o dscanner.o $(LIBRARY)

tgramznarc:granmmar.c
sed Is/yystack:/& yytrace(yystate);/' <grammar.c >tgrammar.c

tgrammar.o: tgrammar.c
$ (CC) S (CFLAGS) -c tgrammar.c

ttype: tgrarnmar.o scanner.o yytrace.o $(LIBRARY)
S$(CC) -o ttype tgrammar.o scanner.o yytrace.o $(LIBRARY)

yytrace.c: grammar.c yytr-ce.awk
awk -f yytrace.awk: <y.output >yytrace.c

yytrace.o: yytrace.c
$(CC) S(CFLAGS) -c yytrace.c

clean,
cd statement; make clean
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS)

FILE: usage/type/grammar.y

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Authoz.: Stephen R. Wachtel

*FORTRAN 77

%token RW AND
%token RW ASSIGN
%token RW BACKSPACE
%token RW BLOCKDATA
%token RW CALL
%token RW CHARACTER
%token RW CLOSE
%token RW COMMON
%token RW COMPLEX
%token RW-CONTINUF'
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ttoken RW DATA
%token RW-DIMENSION
%token RW-DO
%token RW-DOUBLE-PRECISION
%token RW-ELSE
%token RW-ELSE IF
%token RW-END -%token RW-END IF

%token RW-ENDFILE
%token RW-ENTRY
%token RW-EQ
%token RW-EQUIVALENCEttoken RW-EQV

%token RW EXTERNAL
%token RW-FALSE
%token RW-FORMAT
%token RW-FUNCTION
%token RW-GE
%token RW-GOTO
%token RW GT
%token RWIF
%token RW IMPLICIT%token RW-INCLUDE

%token RW-INQUIRE
%token RW-INTEGER
%token RW INTRINSIC
%token RW-LE
%token RW LOGICAL
%token RW-LT
%token RW-NAMELIST
%token RW-NE
%token RW-NEQV
%token RW NOT
%token RW-OPEN
%token RW-OR
%token RW-PARAMETER
%token RW-PAUSE
%token RW-PRINT
%token RW-PROGRAM
%token RW-READ
%token RW-REAL
%token RW-RETURN
%token RW-REWIND%token RW-SAVE
%token RW-STOP
%token RW-SUBROUTINE
%token RW-THEN

%token RW-TO%token RW--TRUE

%token RW-WRITE
%token RW-UNDEFINED

%token COMMENT
%token CONCATENATE
%token DOUBLE-PRECISION
%token EXPONENTIATE
%token HOLLERI'!H
%token IDENTIFIL2
%token INTEGER
%token LABEL
%token REAL
%token STRING

%left ','
%nonassoc '
%right '='
%left RW EQV RWNEQV
%left RW-OR
'left RW-AND
%left RWNOT
%nonassoc RW EQ RW NE RWLT RWLE RW GT RW GE%left CONCATENATE...
%left +
%left
%right EXPONENTIATE
%left SIGN

I
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typedef char *POINTER;
#define YYSTYPE POINTER

extern POINTER~ duplicate( )
extern POINTER merge(C)
extern POINTER type(C)

#include "list.h"
#include "class.h.

program:
optional-statement i]st

summary( 3

optional statement -list:
F* NULL *

statement list

statement-list:
statement

statement-list statement

statement:
comment-statement

label unlabeled-statement

comment-statement:
COMMENT

label:
LABEL

unlabeled-statement:

include statement

program_statement

block-data-statement

function-statement

subroutine-statement

entry_statement

end-statement

specification_statement

executable-statement

format-statement

include-statement:
RW_ INCLUDE character constanc
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program-statement: I
RWPROGRAM programidentifier

program identifier: 3
IDENTIFIER

block data statement: 3
- RW-BLOCKDATA block-data identifier

block-data identifier: i-IDENTIFIER

function statement: I
RW_FUNCTION function_identifier optionalformalargument list

function-statement( 0, $2, $3 );

type RW_FUNCTION functionidentifier optional_formalargument_list

function-statement( $1, $3, $4 );

function identifier:
fDENTIFIER 3

subroutine statement:
RWSUBROUTINE subroutine-identifier

RWSUBROUTINE aubroutine identifier optional_formalargument list

subroutine identifier:

IDENTIFIERI

entrystatement:
RWENTRY entryidentifier
RWENTRY entry identifier optionalformal_argumentlist

entryidentifier: i
IDENTIFIER

$$ = $1;

optionalformal_argament_list:

$$ = 0;

( formal argumentlist ) 1
$$ = $2; ; I

formal argument list:
formal argument I

I
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$$ = merge( " $%s1" Sl

formal_argumentlist ',1 formalargument

m$ = merge( "%sfs)", $I, $3 );

formal argument:
IDENTIFIER

$$ = $;

formal argument_alternatereturn

$$=$;

formal argjument alternate-return:

$$ = duplicate( "*")

end-statement:
RW END

end-statement( );

specification_statement:

externalstatement

intrinsic-statement

parameter_statement

dimensionstatement

declaration statement

save statement

common statement

equivalence_statement

implicitstatement

data-statement

namelist statement

external statement:
RWEXTERNAL external list

external list:
external

$$ = merge( "4%s}', $1 );

external list ',' external

$$ = merge( "%s(%s}", $1, $3 );
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external: 
I

IDENTIFIER

$$ - $1; }I

intrinsic statement:
RW-INTRINSIC intrinsic-list

intrinsic list:
intrinsic

merge( "{%s)", $I );

intrinsic-list ,1 intrinsic

$$ - merge( "%s{%s)", $1, $3 );; I
intrinsic:

IDENTIFIER

$$ $1; )I

parameter statement:
RW-PARAMETER '(' parameter-list '

parameter-statement( $3 );

parameter_list:
parameter ' I

$$ = merge( "{%s}", $1 );

parameter_list 1,' parameter

$$ = merge( "%s(%s)", $1, $3 );

parameter: I
IDENTIFIER '=' expression

$$ = merge( "(%s}{%s}", $1, $3 );

dimension statement:
RW-DIMENSION dimensionlist

dimension-statement( $2 1
dimension list: 1

dimension

$$ = merge( "{%s}, Si ;

I diedimension list ', dimension

{I
I
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$$ = merge( "%si%s}", $1, $3 );

dimension:
IDENTIFIER *('subscript-list ')'

$$ - merge( "{%s}{%s}", $i, $3 );

subscript list:
subscript

$$ = merge( "{%s}", $1 );

subscriptlist ',' subscript

$$ - merge( "%s{%s}", $i, $3 );

subscript:
upperbound

#define LOWER BOUND duplicate( "1"
$$-= merge( "{%sI{%s}", LOWERBOUND, $1I;

lowerbound ':' upperbound

$$ = merge( "{%s}{%s}", $1, $3 );

lower bound:
expression

$$ = $;

upper_bound:
lower bound

$$ = $1;

upper bound_adjustable

upper_bound_adjustable:

$$ = duplicate(

declaration-statement:
type declaration_list

declarationtatement( $1, $2

declaration list:
declaration

$$ = merge( "%s}", $1 1;
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declaration list ',' declaration

$$ = merge( "%s(%s)", $i, $3 );

declaration:
IDENTIFIER

$$ = merge( "{%s}", $1 );

IDENTIFIER ' (' subscriptlist ')'

$$ = merge( "(%s}%sI", $1, $3 );

type: I
typename optional_type_length

$$ = type( $1, $2 );

typename:
RWCHARACTER

$$ = duplicate( "CHARACTER" ) ;

RW_COMPLEX

$$ - duplicate( "COMPLEX" );

RW_DOUBLEPRECISION

$$ = duplicate( "DOUBLEPRECISION" );

RWINTEGER

$$ = duplicate( "INTEGER" );

RWLOGICAL

$$ = duplicate( "LOGICAL" ; I
RWREAL

$$ - duplicate( "REAL" );

RWUNDEFINED

$$ - duplicate( "UNDEFINED" );

optional type length: I
F* NULL */

$$ = 0;

!I
type length

$S = $1;

I
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typelength:
' INTEGER

$$ = $2;

*' typelengthadjustable

$$ = $2;

type lengthadjustable:

55 = duplicate( "-l" );

save statement:
RWSAVE optionalsavelist

optional save list:
/* NULL "/

5$ = 0;

save list

$5 = $1;

save list:
save

$$ = merge( "{%s)", $1 );

save list ',' save

5$ = merge( "%s{%s}", $, 53 );

save:
IDENTIFIER

5$ = $1;

common name

5$ = $1;

commOn statement:
RW COMMON optional_commonname commonvariable list

common statement( $2, $3 );

optional common name:
P NULL /

5 = 0;

common name
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$$ = $2; 1
COmmJon name :1

-/ optional identifier$'/ =12

; ' I
optional identifier:

F NULL */

$S = 0;

SIDENTIFIER

5= $1;
$I

common-variable list:
commonv-riable

$$ = merge( "{%sl", $1 );

common variable list commonvariable

{I$$ = merge( "%s(%s}", $1, $3 )

common-variable:
IDENTIFIER

$$ = merge( "{%s}", $1 );

IDENTIFIER I(' subscript list ) 1

$$ = merge( "{%s}{%s}", S, $3 );

equivalence_statement: 
I

RW EQUIVALENCE equivalencelist I'
equivalence_list:equivalence

$$ = merge( "(%s)", $1

equivalence_list I,' equivalence

$$ = merge( "%s(%s}", S, S3

equivalence:
' equivalence-variable list 1 1

$$ = $2;

equivalence variablelist: I
equivalencevariable (I

I
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= merge( "{%s}", $1

equivalencevariable_list , equivalence variable

$$ = merge( "%s(%s}", $1, $3 );

equivalence variable:
IDENTIFIER

$$ = merge( "{%s)', $1 );

IDENTIFIER '(' subscript list )

$$ = merge( "{%s}{ s}", $1, $3 1;

implicitstatement:
RW_IMPLICIT type '(' implicit-list I)'

implicit_statement( $2, $4 );

implicit list:
implicit

SS = merge( "{%s}", $i ;

implicitlist ", implicit

$$ = merge( "%s{%s}", $1, $3 );

implicit:
IDENTIFIER

$$ = merge( "(%sI", $1 );

IDENTIFIER I-' IDENTIFIER

$$ = merge( "(%s}(%s)", $1, $3 I;

namelist statement:
R-WNAMELIST namelist name namelist list

namelist name:
'I' IDENTIFIER '1'

$$ = $2;

namelist list:
namelist

$$ = merge( "(%s", $1

namelist list narrelist,

$$ = merge( "%s{%s}", $1, $3 );
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namelist:

IDENTIFIER

$$ = $1; )I

datastatement:
RWDATA data list

data-list: {Idata

$$ = merge( {%s}, $1 );

data list optional_comma data I
$$ = merge( "%s{%s}", $1, $3 );

data:
data-variablelist '1' dataconstant list '/'. .. .I

$$ = merge( "(%sI{%s}", $1, $3 );

data-variable list:
data-variable

$$ = merge( "(%s)", $1I;

data-variable list ', data_var-able

$$ = merge( "%s{%s}", $1 $3 );

data variable:
variable

$$ = $1;

data implied_du list

$$ = $1;

data implied do list: U
' data-variable list IDENTIFIER '=' expression_ list ')

add list( 0, $4, 0, 0, IMPLICIT I LOCAL I VARIABLE
$$ ; merge( " %s, %s = %s )", list( $2, ", " ), $4, list( S6, ",

data _constant list:
data constan

$S = merge( "i%s ", S!

data constant ist ',' data ccnstant

$,5$ = rnerge( "%si%sp' , $1. $3 )

}I
I
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data constant:
data-initialization

$$ = $1;

IDENTIFIER - data-initialization

$$ = merge( "%s * %s", $1, $3

INTEGER *' data initialization

$$ = merge( "%s * %s", $1, $3

data initialization:
IDENTIFIER

$5 = $1;

U}
character-constant

$$ = $i;

logicaiconstant

5$ = $1;

$$ = $1;

I)
signed numerical constant:

numerical constantI{
5$ = $;

numericalccnstant %prec SCGN

S$ = rerge( " 5%s, $2 );

numerical constant %prec SIGN

5$ = merge( "-%s", 52

expressien:

parenthesisexpression

I 5$S = $1;

simple expression

U $5 = $1;

pa rent hesi s expresslyon:

*Uexpresswi '

I$
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simple expression:I

$$ = $I

constant

arithmetic-expression

character_expression

relational-expression

$$ = $1;

logical expression

unary expression

variable:
IDENTIFIER

add list( 0, $1, 0, 0, IMPLICIT ILOCAL I VARIABLE I
$$ =S$;

IDENTIFIER string subset

add list( 0, $1, 0, C, IMPLICIT ILOCAL I VARIABLE I

$$ =merge( "%s%s", $1, $23

array

$$=S

array:
IDENTIFIER '( optional expressionlist

if ( !array( $1 I

add list(1 0, $1, 0, 0, IMPLICIT I GLOBAL I VARIABLE IFUNCT:ON I

5$=merge( "%s( %s )", $1, list( $3, ,"CI

IDENTIFIER '(' optional expression list ')'string subset

if ( 'array( $1C

ad U 0 , SI, 0, 2, IMP-IG:?- GLOBRAL VARIABLE. FUNC7CON

5 $ =me rjel '%S( %S ) %s S i.s ,"C 5C
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optional expression list:
/ NULL */

$$ = 0;

expressionlist

$$ = $i;

expression-list:
expression

$$ = merge( "%s, $1

expression list , expression

$$ = merge( "%s{%s}", $1, $3

stri~ng_subset:
U optional-expression ': optional_expression )

$$ = merge( %s:}%s i, $2, $4

optional expression:
F"NULL "

$$ = 0;

expression

$$ = $1;

constant:
character-constant

$$ = $1;

logical-ionstn

$$=$i

numericaltconstant

$s = $1;

character-constant:
HOLLER ITH

$S = Si;

STRING

$S = $1;

uma er=Stia f7'.
RW FALSF
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$$ = duplicate( ".FALSE." );)U
RWTRUE

$$ = duplicate( ".TRUE.")I

numerical constant:
DOUBLE_PRECISION

INTEGER

REAL {3
$$ = $i; I

arithmeticexpression:
expression '+- expression %prec '+1' I

$$ = merge( "%s + %s", $1, $3 );

expression '- expression %prec -

$$ = merge( "%s - %s", $i, $3 );

expression '*' expression %prec

= merge( "%s * %s", $1, $3 1;II
expression '1' expression %prec '1'

$$ = merge( "%s / %s", $1, $3 );}1
expression EXPONENTIATE expression %prec EXPONENTIATE

$$ = merge( "%s ** %s", $I, $3 );}3

character expression:
expression '/' '/' expression %prec CONCATENATE

$$ = merge( "%s // %s", $I, $4 );

}I
relationalexpression:

exprussion RWEQ expression %prec RW_EQ

55 = merge( "%s .EQ. %s", $1, $3 );

expression RWNE expression %prec RWNE

$$ = merge( "%s .NE. %s", $1, $3 );

expression RWLT expression %prec RWLT

$S = merge( "%s .LT. %s", Si, 53 )1

expression RW LE expression %prec RW LE I
I



18. Appendix M: usage program source 465

SS = merge( "%s .LE. %s", $1, $3 );

expression RWGT expression %prec RWGT

m = erge( 11%s .GT. %s", $i, $3 );

expression RWGE expression %prec RWGE

$$ = merge( "%s .GE. %s", $1, $3 );

ogical expression:
e::pression RW AND expression %prec RWAND

$$ = merge( "%s .AND. %s", $i, $3 );

expression RW OR expression %prec RW OR

$$ = merge( "4s .OR. %s", $1, $3 );

expression RWEQV expression %prec RW_EQV

$$ = merge( "%s .EQV. %s", $1, $3 );

expression RWNEQV expression %prec RW_NEQV

$$ = merge( "%s .NEQV. %s", $1, $3 I:

unaryexpression:
+ expression %prec SIGN

$$ = merge( "+%s", $2 );

expression %prec SIGN

$$ = merge( "-%s", $2 );

RWNOT expression %prec RWNOT

$$ = merge( ".NOT. %s", $2 );

executable statement:
dostatement

logicalif statement

block_ if _statement

else statement

else_ if statement

end if statement

subset executable statement

uo statement:
RWDO optional inteier :ENTIFIE '=' exp: sion _ist

do statement' $2, $3, 15 ):
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optional integer:I
F* NULL *

SS 0;

INTEGER

logical if statement:
Tifiexpression subset_executable_statement

if expression:
RN IF I( expression *

block if staten~ent:
RN_IF '(1 expression I) RWTHEN

else-statement:
RNELSE3

else-if-statement:
- WELSEIF '( expression )RW TH-EN3

end-if-statement:
RN_END_IF3

subset-executable-statement:
_assignment_statement

assign_statement

arithmetic-if-statement

continue-statement3

call-statement

return-statement

unconditional go_to_statemunt3

c'nmputed go to statement

assigned go to statementI

ston staten'~nt

pause--;tatement

10 statement3

assignment statement:

variable 1=1 expressionU

assign-statement:
RN_ASSIGN INTEGER RN TO 11,ENTIFIER
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aritnmetic .f statement:
RWIF I(' expression ')' integer list

continue statement:
RWCONTINUE

call-statement:
RW_CALL IDENTIFIER

RWCALL IDENTIF'IER optional actuala rgurent list

otional actual argument i st:

$$=0;

IP actual-argument list '

$$ = $2;

actual argument list:
act ua 1 argument

$$ = merge( "(%s}' $, )

actual_argument-list ', actual argument

=merge( "s%),$.$3 )

actual-argument:
expression

actual-argument_alternate_return

$$=$1

actual _argument alternate return:
I., INTEGER -

$$ = merge( "'s $2 I

return-statement:
RW_RETURN optional _expression'

unconditional go to statem.ent:
RWGO _TO INTEGER

computed go to-statemnent:
RW GO TO I( integer list 'Ioptional con-a expression

assigned go to statcment:
RW GO TO IDENTIFITER
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RWGOTO IDENTIFIER optionalcomma ( integerlist )'

optional comma:
J% NULL 1/

integerlist:
INTEGER

$$ = merge( "{%s}", $I );

II
integer_list ',' INTEGER

$$ = merge( "%s{%s", $1, $3 );)I

pause_statement:
RW_PAUSE optionalexpression

stop_szatement:
RWSTOP optionalexpression

io-statement:
open_statement

close statement

inquirestatement

readstatement

write-statement

print statement 3
backspacestatement

rewind-statement

endfilestatement

openstatement:
RWOPEN ' (' cont )linformation-list )U

close-statement:
RWCLOSE '(1 controlinformaticn_list 1)'

inquir7e statement"
RWINQUIRE '(' cuntrolinformationlist)'

readstatement,
RWREAD '(' controlinformation _list *), optional io list

RWREAD control

RW_READ control I,' io list 1
write statement: I

I
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RWWRITE '(1 control-informationlist ')' optional io list

print_statement:
RWPRINT control

RWPRINT control I,' io list

backspace statement:
RWBACKSPACE ( control information-list )

RWBACKSPACE control

rewind-statement:
RWREWIND '(' control information list )

RWREWIND control

endfile statement:
RWENDFILE -( control information list ')'

RWENDFILE control

control information list:
control-information

$ merge( "(%s}", $1 );

control information list ',' control information

$$ = merge( "ss}", $1, $3 );

control information:
control

$$ = $1;

IDENTIFIER l=' expression

$$ = merge( "%s %s", $1, $3 );

control:
variable

5$ = $1;

constant

$$ duplicate( "

optional io list:
F~NULL/

S$ 0;
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io list I
$$= Si;

~I

io list:
io

$$ = merge( "(%sl", $i 1;

io list ', io

$$ = merge( "%s{%s}", $I, $3 I
io: expressionI

{
$$ = $1; 1I

io_implied do list

$$ = $i;

io_implied do list:
(' iolist I,' IDENTIFIER expressionlist

add list( 0, $4, 0, 0, IMPLICIT I LOCAL I VARIABLE );
$$ = merge( "( %s, %s = %s )", list( $2, ", ), $4, list( $6, ", " ) );

format-statement:
RWFORMAT

%I
FILE: usage/type/include/class.h 3
/*

" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory U
* Author: Stephen R. Wachtel
#/

#define IMPLICIT 0x00 I
#define LOCAL 0x00
#define GLOBAL 0x02

#define VARIABLE OxOO
#define CONSTANT 0x04

#define ARRAY Oxl0
#define FUNCTION 0x20

FILE: usage/type/include/list.h

* Copyright 1991
* Georgia Institute of Technology I

I
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" Computer Engineering Researcn Laboratory
" Author; Stephen R. Wachtel
*/

#define LIST struct list type
LIST

char *structure;
char *identifier;
char *type;
char *list;
int class;
LIST -next;

e;

extern LIST adtend list);
extern LIST *add-end list1 );

extern LIST *find list( );
extern void add list( );
extern int length list( );
extern void printclass( );
extern void printlist( );

extern LIST _-list_;

FILE: usage/type/library/Makefile

#

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel
*

CC = cc -g
INCLUDE ../include
CFLAGS = -IS(INCLUDE)
LIBRARY - library.a

OBJECTS = \
array.o \
count.o \
duplicate.o \
hollerith.o \
irrplicit.o \
link list.o \
list.o \
main.o \
merge.o \
non blank.o \
parse.o \
summary.o \
type.o \
uppercase.o \
yyerror.o \
yygetc.o \
yywrap.o

$ (LIBRARY) : S(OBJECTS)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o
'c.o:

$(CC) -c $(CFLAGS) 5<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: usage/type/library/array.c
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" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#include <stdio.h>
#include "list.h"
#include "class.h"

int array( identifier
register char *identifier;

register LIST *temporary = find list( _list_, identifier

if ( temporary != (LIST *)NULL )

elsereturn( ( temporary->class & ARRAY ( ARRAY ; 3
return( 0 );

/* array */

FILE: usage/type/library/count.c I
I.I
" Copyright 1991
Georgia Institute of Technology
Computer Engineering Research Laboratory
Author: Stephen R. Wachtel

int count( string, length, c
register char *string;
register int length;
register char c;

register int c count = u;

while ( length != 0

if ( *string == c I
c count++;

string++;
length--;

return( c count I;
/ count */-

FILE: usage/type/library/duplicate.c I

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

'I I
#include <stdio.h>
Oinclude <string.h>
4include <malloc.h>

char -duplicate( string
register char *string;

register char *temnporary = (char f)NLL;

if ( string '= (char *}NULL

I
I
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if (temporary = (char *)malloc( srlen( string + I (char *)NULL,
strcpy( temporary, string ~

else
fprintf( stderr, "ERROR: duplicate( %s (nstring

return( temporary )
I/* duplicate */

FILE: usage/type/library/hollerith.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboracory
"Author: Stephen R. Wachtel

#include <stdio.h>

char *hollerith( string, delirneter
register char *string;
register char delimeter;

mnt hollerith-length;
register int string_length =0;

sscanf( string, "%dh', &hollerith length )

string[ string length++ I =delimeter;
while Chollerith-length 0

if C string[ string length I= yyinput( '\n'=

yyunput( string[ string-length I
break;

string length++;
hollerith length--;

string[ string length++ ]=delimeter;

string[ string_length I=\1
return( string I

/* hollerith *I

FILE: usage/type/librarylimplicit.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern char *default -integer;
extern char *default logical;
extern char *duplicate( );

static char *implicit-table[I

I' A 10,
I. a ' 0,
/C /0,

D 0*0,
IE '10,
IF '/0,

/* G 'I0,
H4' 0,

1*I1 0,
/j3' 0,
1K '0,
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1' L 'I0,

I' N 10,I
/. 0 'I0,
I. P */0,
/- Q ' 0,

I' R "I0,

/* T 0,

/* W ' 0,
1* X * 0,

1'? '1 'NDEFINEL" 3
#define IMPLICITTABLE sizeof't irmplicit table )/sizeof( char ))3

int offset( c)
register char *c;

#define LOWERCASE( c )((c >= a') c <= 'z'

#define UPPERCASE( c ) ( ( c >= 'A' && Cc <= 'Z

if ( UpPPERCASE( c[ 0 1

return( c[ 0 1 - 'A'C

return( IMPLICIT-TABLE - 1 C
/* offset *I

char *imnplicit typel string
register char -string;

returnt dup1~icate( irrylicit table[ offset( string

/*I imnplicit _type *I

void type implicit( string, lowerbouno, ;pper bound
register char *string;
register char *lower-_bund;I
register char 'upper bound;

register mnt index;

if ( upper bound 0 = 3
upper _bound = lower bound;

foC index = offset( Clower bcu ni C; nucx <= offset ;pperbcurd Index-,

imnplicit_ table[ index =srr~

/*type imnplicit -/

void irmplicit initialize(

type~implicit( defauiintege-, P" N"
type_.irrpicit( "REAL 4", "10', '2" C

Copyright : 99: .

70eorq~a :nst L.,te o
Cnrrpu~er er~r'c esearn - r u

*Aunnor: Stepner. R.

#Inc-ide <5'-,,n>
1 ul~de <a c
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*include "Iist2-i"
*include "class.h'"

exterr char *duplicate( (
extern char 'implicit_type(

LIST -list- = (LIST *(NULL;
#define ZERO( a, b )( ( a != C ? a b

LIST *end list( list
register LIST *list;

if (list !=(LIST *)NULL

bhile ( lis->nex := (LIST ')NJLL
list =list->next;

return( list C
/*I end_-list '

LIST 'add end list( list, identifier
register LIST *list;
register char *identifier;

register LIST *temporary = (LIST ')malloc( sizeof( LIST

temporary->structure =(char ')NULL;
temporary->identifier =identifier;

temporary->type = (char ')NULL;
temporary->list = (char '(NULL;
temrporary->class = 0;
temporary->next = (LIST '*)NULL;

if ( 'list == (LIST '(NULL
'list = temporary;

else
end list( 'list )->next temporary;

return( temporary I
/*I add_end_list '

LIST 'find list( list, identifier
register LIST 'list;
register char *identi.'~er;

while Clist !=(LIST '(NULL

if (strcmp( list->identifier, identif- ==

return( list );

list = list->next;

return( (LIST ')NULL
I' find list '

void add -list( structure, identifier, type, list, class
register char 'structure;
register char 'identifier;
register char 'type;
register char 'list;
register mnt class;

register LIST 'temporary = find_ ist I _ list _, identifier I

if (temporary == (LIST *)NULL)

temporary =add_end_ list( &_list , identifier C

if ((class &CIMPLICIT !EXPLICIT ( =EXPIC:!

!emporary->type = type;
else

tem-porary->type = ZERO( temporary-type, !mp!:cvnLype( C den..ie je

temporary->structure = ZERO? tempcrary->stricnsrc, stricture I
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temporarv->lisc = ZERO( temporary->list, list

temporary->class 1= class;
/* idd list */

int length list( list )register LIST *list;

register int length = 0;

while ( list != (LIST *)NULL U
length++;

list = list->next; I
return( length );

/* length-list */ II
void print class( file, class
register FILE *file;
register int class; !
#ifdef DEBUG

if ( ( class & ( IMPLICIT I EXPLICIT ) ) == EXPLICIT I
fprintf( file, " EXPLICIT"

else
fprintf( file, " IMPLICIT" );

if ( ( class & ( LOCAL I GLOBAL) ) == GLOBAL I
fprintf( file, " GLOBAL"

else
fprintf( file, " LOCAL" );

if ( ( class & ( CONSTANT I VARIABLE ) ) == CONSTANT I
fprintf( file, " CONSTAN.T" );

else
fprintf( file, " VARIABLE" );

if ( ( class & ARRAY ) == ARRAY I
fprintf( file, ' ARRAY" );

if ( ( class & FUNCTION ) =" FUNCTION
fprintf( file, " FUNCTION" );

#else
fprintf( file, " %x", class );

#endif
} /* printclass '1

void print list( file, list )register FILE *file; i
register LIST *list;

while ( list != (LIST *)NULL

fprintf( file, "%s *s %s", list->identifier, ZERO) list->type, "UNDEFINED" ),
ZERO( list->list, "{010))" ) );

print_class( file, list->class );

fprintf( file, "\n" I
list = list->next;

/* print-ist '3

FILE: usage/type/library/list.c

I' I
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

I
I



18. Appendix M: usage program source 477

extern char *parse( )
extern char *merge( )

char *list( input list, delimeter
register char *input list;
register char *delimeter;

register char *output _list;
register char *list;
register char *temporary;

output list = parse( inputlist
list =parse( input-list )

while (list (char *)0

temporary =merge ( "%s%s%s', output list. delimeter, list

free( output _list )
free( lis,7 );

output list = temporary;
list = parse( input-_list )

return( output_list
/* list */

FILE: usage/type/iitrary/main.c

"Copyright 1991
" Georgia Institute -f Techczlogy
"Computer Engineering Research Laboratory
"Author: Stephen, R. Wachtel

#icld / sdoh

#include <stdio.h>

exienFE <strin;h

extern FILE *yyin;
extern FILE *dyfut itgr

extern char *default-logical;

#define PROGRAM argument[ 0 1
#define INPUT FILE argument[ 1 1
#define OUTPUTFILE argument[1 2 1

int main( number-argument, argument
mnt number argument;
char *argument[ 1;

loop:
if C strcmp( argument[I number-argument -I, "-size=2" ) =0

number argument--;
default integer = "INTEGER *2"~;
default _logical = *LOGICAL*2*;
goto loop;

if Istrcmp( argument( nurr-er-argument -1 I, -size=4' 1 = 0

number argument--;
default integer = "INTEGER*41'
default logical = "LOGICAL4";

implicit _ iitializel I

if ( number argument 1=
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yyin = stdin;
yyout = stdout;

yyparse( );
exit( 0 );

I
if ( numberargument == 3

if ( ( yyin = fopen( INPUTFILE, "r" ) ) == (FIL7 -)NULL

INPTIL fprintf( stderr, "%s: ERROR - unable to open input file P%~n ROGRAM,U

exit( -1 (

f yyout fopen( ZI7PU' LE, " (FILE *)NUIL3

fprintf( stderr, "%s: ERROR - unable to open output file '%s'\n", PROGRAM,
1NrTPUTFTLE 17

exit( -1 );

)I

yyparse( ,
exit( 0 1

fprintf( stderr, "usage: %s <input file> <output file> [-size=2 or 4]\n", PROGRAM,
exit( 0 -

I /* main */

FILE: usage/type/library/merge.c U
/I '
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

* Author: Stepher. R. Wachtel

i I
#include <stdio.h>
#include <string.h>

#include <malloc.h>

#define STRLEN( s ( strlen( s ) - 2

char *merge( string, a, b, c, d
register char *string; I
register char *a;
register cnar *b;
register char *c;
register char *d;

register char *temporary = (char *)NULL;

switch ( count( string, strlen( string 1, %

case 0:
if ( ( temporary = (char *)malloc( strien( string )+ 1 ) = ichdL '),ULL I

sprintf( temporary, string );
else

fprintf( stderi, "ERROR: mergej %s )\n", string );
break;

case 1:
if C ( temporary = (char *)malloc( str3en( string ) + STRLEN( a ) + 1 )

(char ')NULL )
sprintf( temporary, string, a );

elseI
fprintf( stderr, "ERROR: merge( %s, %s )\n", string, a );

break;

case 2:
if ( ( temporary = (char ',malloc( 5trlen( string + ± STRLEN( a I = STRLEN( b+ 1 ) =(char *)NULL )

sprintf( temporary, string, a, b I
I
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else
fprintf( stderr, "ERROR: merge( %s, %s, %s )\n", srring, a, b

break;

case 3:
if ( temporary = (char *)malloc( strlen( string )+ STRLEN( a ) STRLEN( b

+ STRLEN( c ) 1 ) ) != (char *)NULL )
sprintf( temporary, string, a, b, c

else
fprintf( stderr, "ERROR: .erge( %s, %s, %s, %s )\n", string, a, b, c

break;

case 4:
if ( ( temporary = (char *)malloc( strien( string ) + STRLEN( a ) STRLEN( b

+ STRLEN( c) + STRLEN( d )+ 1 ) )!= (char ")NULL)
sprintf( temporary, string, a, b, c,

else
fprintf( stderr, "ERROR: merge( %s, %s, %s, %s, %s )\n", string, a, d

break;

default:
fprintf( stderr, "ERROR: merge( %s )\n", string );
break;

return( temporary );
/ merge */

FILE: usage/type/library/non_blank.c

/*
" Copyright 1991
Georgia Institute of Technology

" Computer Engineering Research Laboracory
" Author: Stephen R. Wachtel
"/

#include <string.h>

char *non blank( string
register char *string;

register int offset;
register int length;

length strlen( string ) - 1;
while ( ( string[ length ] ) && ( string[ length I '\C'

string[ length-- ] = \0';

offset = 0;
while ( ( string( offset ] == ) && ( string[ offset ] '\ '

string( offset++ ] = 1\0-;

strcpy( string, &string[ offset )

if ( strlen( string I (= 0 1

return( string );
-se

return( 0 );
/ non blank "/

FILE: usage/type/library/parse.c

/-
* Copyright 1991
" Georgia Institute of Technology

* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
i

include <string.h>
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extern char *duplicate( );

char *jrse" lizt I
register char *list;

register int length = 0;
reg,1set int brace = 0;

register char *temporary = (char *)0;

for (;;)

switch ( list( length ] I
cas {

brace++;
break;

case 1)1:
brace--;
break;

if ( brace == 0
break;

length++; 3
if ( length != 0

list[ length I -\0';
temporary = duplicate( list + i1
strcpy( list, list + 1 + length

else

if ( list( length j != '\0)

temporary = duplicate( list
list[ length I = '\0';

}I
return( temporary );

}/ parse */ i

FILE: usageftype/library/summary.c

" Copyright 1991

" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h
#include "list.h>

extern FILE *yyin; I
extern FILE *yyout;

void summary( ) 3
fprintf( yyout, "%d\n", length list( list )

print_list( yyout, -list- ;
/* summary */ I

FILE: usage/type/library/type.c

I. I
" Copyright 1991
* Georgia Institute of Technology I

I
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"Computer Enqineering Research Laboratory
"Author: Stephen R. Wachtel

#include <string.h)

extern char *duplicate( )
extern char *merge( );

char *default integer ="INTEGER*4"1;
char *default-logical = "LOGICAL*4"1;

char -type( type name, type length
register char *type name;
register char *type_length;

if (type_length !=(char *)0
return( merge( "%5s%s", type name, type length ))

if (strcmp( type -name, "CHARACTER" ) 0
return( duplicate( "CHARACTER-""))

if (strcmp( type -name, "COMPLEX" = 0
return( duplicate( "COMPLEX*8" ))

if (strcmp( type -name, "DOUBLE FRECISICNH" ) =0

return(C duplicate ( "REAL*81 ) );

if s trcmp( type name, "INTEGER" ) == 0
return( duplicate( default-integer

if(strcmp( type name, "LOGICAL" ) == 0
return( duplicate( default_logical

if ( trcmp( type name, "REAL" C =0

return( duplicate( "REAL*4")C

return( duplicate( type_name )C
,'cype *I

FILE: usage/type/library/uppercase.c

SCopyright 1991
* Georgia Institute of 'Technology
*Computer Engineerinig Research Laboratory

* Author: Stephen R. Wachtel

char *uppercase(C string
register char *string;

register mnt index =0;

while ( string( index I != \0')

string[ index ] toupper( string[ indexI

index++;

return( string C
I" uppercase -/

FILE: usage/type/library/yyerror.c

" Copyright 2991
"Georgia Institute of Technology
"Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel
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#include <stdio.h>

extern int yyiineno;3

void yyerror( string
register char *string;

fprintf( stderr, "line %d, %s\n", yylineno, string Y

exit( -1 )
1* yyerror ~

71:.E: usageltype/library/yygetc.c3

"Copyright 1991

" Georgia Institute of TechnologyI
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>I
#include <ctype.h>

extern mnt yylineno;3

in!& tab( length)
register int length;

whl ( length-- 0

return( '

/* tab */3

mnt yyqetc( file
register FILE *file;

int c;U

loop:
if c C = getc( file))

c tab( 6 )

if Cc != In

return( c C

if ( column[ 0 1 = getc( file CI

if ( column[ 1 ] = getc( fileC
goto abort 1;

if ( column[ 2 C= getc( file )

if ( column[ 3 I= getcC filegooaot2
goto abort_3;

if ( column[ 4 C= getc( fileC
goto abort _4;

it Cisspace( column( 5 ]=getoc fileCCU

yyi ineno++;
goto ioop;

abort-5:
if b 1 C;um[

else

yyunput( column[ 5 C

,"y ineno++;
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abort 4:
if ( column[ 4 1

tab( 2 );
else

yyunput( column[ 4 ]
if ( column[ 4 == n

yylineno++;

abort 3:
if ( column[ 3 1 == \t )

tab( 3 1;
else

yyunput( column[ -i );
if ( column[ 3 =='\n

yylineno++;

abort 2:ao 2 column[ 2 1 == \t,
tab( 4 );

else

yyunput( column[ 2 ]
if ( column[ 2 1 == in)

yylineno++;

abort 1:
if ( column[ 1 I == \t,

tab( 5 );
else

yyunput( column[ 1 ]
if ( column[ 1 =='in

yylineno++;

abort 0:
if ( column[ 0 ]

else

yyunput( column[ 0 ]
if ( column[ 0 1 == '\n'

yylineno++;

reLurn ;
/* yygetc "/

FILE: usage/type/library/yywrap.c

/-
" Copyright 1991
" Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
'/

int yywrap(

return( ;
/ yywrap '/

FILE: usage/type/scanner.l

/,

* Copyright 1991
G -orgia Institute of TechnoW','

* Corputer Engineering Research Laboratory
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:Author: Steph~en R~. Wach:te:

%a 10000
te ICOOD
%k 10000
%n 10000
%o 10000 %p 1000
a [aAT
b ebB!

cc'

e eF'
f IfF)

g qG]
'hH]

S nM

s [sS!

* [uU!
v vVj

y I yI I

#include "grammar.h"
extern char -yyival;

#undefYYLMAX
~define YYLMAX (256*20)I

exr-err cl-ar dpi'e
extern char *hclle-ith(

extern char *'ion biank().I

extern char *uppercase( )

*Ifde.- DEBUGI
#endi f

yylval duplicate( yytext )
return( COMMENT )

#ifdpf DEBUG

ECHO;

/* return( '

#ifdef DEBUG
ECHO;
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tend 1!
re turn( \

ECHO:

"dfreturn( '\W

ECHO;

ret:r

#tifief DEFBUG
ECHO:

te'd j
retc1n( '

#iifdeif DEtiU,
ECHO;

tend:if
return( EXPONENZMACE

*:ifdeif DEBUG
ECHO;

4 end:!
re !urn( -

#if-ef DE BU G
ECHO;

*end:if

# iifdeiDEU

ret!urn (K-

ECHO;
tenti

ret.irn(

t,.fdeif DEBUR ,G
ECHO;

tendi !

t:!def DEBUG'
ECHO;*

tendiif
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Lf de f DEBU9GI
#ECHOt

re-urnu

$Ltef DEBUG

E CHO;
#end;,f

renirl( RWN

4i fdef DEB'UG

Nenda t
re turn( ' -E

$#iet DEBUG
ECHO;

#'ifdeif DEBUJGU
ECHO;

#enarif
return( RN AEQ

*iifdef DEBUG

enECHO;U

#IifdeifDEU
ECHO;

#endi f
return(I RN FLSE);

tentd f RU

retu rn RN GE I;
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#jfdef DEBUG
ECHO;

#endi f
return( RNLT )

#ifdef DEBUG
ECHO;

#endi f
return( RN NE I

#ifdef DEBUG
ECHO;

#endi f
return( RNNEQV I

#ifdef DEBUG
ECHO;

#endif
return( RWNOT I

#ifdef DEBUG
ECHO;

#endi f
return( RWOR )

#ifdcf DEBUG
ECHO;

#prndif
r(,turni( RN_ TRUE i

#ifdef DEB'JG
ECHO;

#endif
return( RW ASSIGN i

#ifdef DEBUG
ECHO;

#eridi f
return) RN BACKSPACE

*ifdel DEBUG
ECHO;

#endi f
return( RNBLOCK DATA I

#4 def DEBUG
ECHO;

Oendi f
return I RN- AL
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{cj{h}(afr){ai(cit}{eIr)
#iifdef DEBUG

ECHO;
#endi f

returni( RW_CHARACTER )

#iifdef DEBUG
ECHO;

#endiif
return( Rh'_CLOSE

jc{cIoIj{mIm(oI{n)
#ifdef DEBUG

ECHO;

#endi f return( RWCOMMON I

(cI (ol (ml (p1(1) (el(x}
#ifdef DEBUG

ECHO;
#endiif

return( PMCOMPLEX I

Ic)(ol In) It~j){(.n) (u~) f
#ifdef DEBUG

ECHO;
*ed'return( PMCONrINUE I

{d)(a)(tflaI
*i4fdeif DEBUG

ECHO;
#endif

return( Rh'_DATA I

*iifdeif DEBUG
ECHO;

#enciif
return( PMDIMENSION )

#ifdef DEBUG
ECHO;

#endi f

return( Rh'_DO I

#iifdef DEBUG
ECHO;

t"'ndi f
return( RWDOUBLE_PRECISION

(( sf(el
#itdef DESUG

ECHO;
#endiif

re turr.( Rh' ELSE ,
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{e}{1}{s)te)[\ IVfi}{f!
#ifdef DEBUG

ECHO;
#edfreturn( RWELSEIF

{e} {n}(dl
#ifdef DEBUG

ECHO;
#endj f

r-eturn( RWEND (

jefn}(dj[\ 1*fi)f} f
#itdef DEBUG

ECHO;

#edfreturn( RWEND IF I

#ifdef DEBUG
ECHO;

#endif
return( RWENDFILE )

{el{n){tl(r}(y)
#ifdef DEBUG

ECHO;
#endi f

return( RWENTRY I

(e( (qI(ul (i (vi (al (11 (eifl IcI(eI j
#ifdef DEBUG

ECHO;
#endi f

returnl RWEQUIVALENCE I

(e} (xl(tI {e} (rI (nI a( (I
#ifdef DEBUG

ECHO;
#endi f

return( RWEXTERNAL I

{f){oI(rI(mIfa}{t}. I
Nifdef DEBUG

ECHO;
#endi f

yylval = duplicate( yytext
return( RW FORMAT )

(fI (uI(n}{cj Ccl(i( {o((ni
*ifdef DEBUG

ECHO;
#endif

return( RNFUNCTION I

(q)(o11\ ((ft(o i
#ifdef DEBUG

ECHO;
#endjf

return( RW GD TO I
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1 i)(f) I fI
# if de f DEBUG

ECHO;
#endi f

return( RWIF I

(i){m) (p1 11) Ii) Ic)(i)(t)
#ifdef DEBUG

ECHO;

return( RWIMPLICIT I

j}i)n) (c) (1) ul (dl(e) f
#ifdef DEBUG

ECHO;
#endi f

return( RWINCLUDE 1

Ii) In) q) {u) Ii) {r} e)

#ifdef DEBUG
ECHO;

#endi f
return( RWINQUIRE 1

{i){n) Ii){e){g) e) In
#ifdef DEBUG

ECHO;
#endi f

return( RWINTEGER I

i) In) It) In) i) In) Ia) i) Ic) f
#ifdef DEBUG

ECHO;

#endif
return( RNINTRINSIC 1

#iffdef DEBUG
ECHO;

#endi f return( RWLOGICAL I

In) Ia) (ml{e)il)Ii)(a) It) I
#ifdef DEBUG

ECHO;
#endi f

return( RWNAMELIST 1

Io)Ip)Ie)In) f
#ifdef DEBUG

ECHO;
*endi f return( RWOPEN I

(p1(a) IrI (aIfm) e) (t~le) IrI f
#ifdef DEBUG

ECHO;
#endi f

return) RN_PARAMETER I
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ip!{a){uifs)fe)
*iifdef DEBUG

ECHO;
#endi if

return( RWPAUSE )

{p)(r}{i){n}{t)
#ifdef DEBUG

ECHO;
#endi f

return( RWPRINT I

*iifdeif DEBUG
ECHO;

#endiif
return( RWPROGRAM I

(r} (el lal{di
#ifdef DEBUG

ECHO;
#endiif

return( RWREAD I

(ri(e)(a){1)
*iifdef DEBUG

ECHO;
#tendi f

return( RWREAL I

fr)(e~ft)fu~ir~fn) f
#ifdef DEBUG

ECHO;
#endiif

return( RWRETURN I

{r}{e){wI(iI(n){d}
#jifdef DEBUG

ECHO;
#endiif

return( RWREWIND I

(s){a)(v)(e)
#iifdeif DEBUG

ECHO;
#endif

return( RWSAVE I

#iifdeif DEBUG
ECHO;

#endiif
return( RWSTOP I

(s{a} (bj~rI(ollul Rfi(n)fe{e f
#ifdef DEBUG

ECHO;
#endif

return( RW SUBROUTINE 1

{tI(h)(eI(n) i
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#ifdet DEBUG
ECHO;

#endi f
return) RWTHEN 1

ftl~o)
#ifdef DEBUG

ECHO;
#endif

return) RWTO 1

()fr}{i}{t){e)

*i4fdef DEBUGI

#endif
return( RWWRITE )

(u) (nI d) {ejf(f} (i){({e) (d)
#ifdef DEBUG

ECHO;

#edfreturn) RWUNDEFINED 1

[%a-zA-Zl ( a-zA-ZO-91-I
ECHO;

Ilendi f
yylval =duiplicate) uppercase) yytext 11
return( IDENTIFIER );

-[0-9 ][0-9 )[0-9 ](0-9 ](0-9 \1
#ifdeff DEBUG

ECHO;I
#endif

yylval = duplicate( non-blank) yytext 11
return( LABEL 1

(0-91+ 1
(0-9]+I\. (a-zA-Z]+\.
#jfdef DEBUG

enECHO;I

yylval = duplicate( yytext 1
return( INTEGER 1

(0-91 +\.(0-9 * ((eEl (\+\-] ?(0-91+) ? I
(0-91 *\. [0-9] + I[eEl (\+\- ? [0-91+1?
[0-9] +((eEl (\+\-] ? 0-91+1?)

#ifdef DEBUGI

#endi f
yylval - duplicate( yytext 1
return) REAL 1

(0-91 *\ (0-9] + )(dD] (\+\- ? (0-9] +1? I
01*\.(0 [dO](\+\] ? (0-] +? 19))

#ifdef DEBUGI
ECHO;

#endi f
yylval = duplicate) yytext 1
return) DOUBLE_PRECISION 1
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\" [^\"1 "\"

#ifdef DEBUG
ECHO;

#endif
yytext[ 0 \
yytext[ strlen( yytext ) - 1 1 =
yylval duplicate( yytext );
return( STRING ):

[0-9]+[hH]
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( holerith( yytext_ "
return( HOLLERITH );

FILE: usage/type/statement/Makefile

# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

CC = cc -g
INCLUDE = ../include
CFLAGS = -IS(INCLUDE)
LIBRARY = statement.a

OBJECTS = \
common-statement.o \
declaration statement.o \
dimension statement.o \
do statement.o \
ena statement.o \
function-statement.o \
implicit statement.o \
parameterstatement.o

$ (LIBRARY) : $ (OBJECTS)
rm -f $(LIBRARY)
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o

.C.O:
$(CC) -c $(CFLAGS) $<

clean:
rm -f $(LIBRARY) $(OBJECTS)

FILE: usage/type/statement/common statement.c

" Copyright 1991
" Geor'qia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

*include "list.h"

#include "class.h"

extern char *duplicate( );
extern char *parse( 1;
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void common-statement( common-name, common-list
register char *commonname;
register chai *common-list;

register char *comn;

register char *identifier;
register char *subscriptlist;

if ( common-name == (char *)0
common_-amu duplicate( CMMON " I

add-list( 0, commonname, 0, 0, IMPLICIT I GLOBAL I VARIABLE );

while ( common = oarse( commonlist

identifier = parse( common );

subscript list = parse( common );

if ( subscript list == (char *)0

VARIABLE );addlist( common_name, identifier, 0, suoscript list, IMPLICIT LOCAL I
else

add list( common name, identifier, 0, subscript list, IMPLICIT LOCAL
VARIABLE J ARRAY ); -

I /* commonstatement 'I

FILE: usage/type/statement/declaration_statement.c

/'
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory 1
* Author: Stephen P. Wachtel

#include "list.h"

#include "class.h"

extern char *parse( I;

void declaration_statement( type, declaration_list
register char *type;
register char 'declaration-list;

register char *declaration;
register char 'identifier;

register char *subscript list;

while ( declaration = parse( declarationlist

identifier = parse( declarationsubscript list = parse( declaration I;

if ( subscript list == (char ')0 )

elseadd list( 0, identifier, type, subscriptlist, EXPLICIT 
I LOCAL I VARIABLE ); I

add list( 0, identifier, type, subscript list, EXPLICIT I LOCAL I VARIABLE I
ARRAY );

/ declarationstatement '/

FILE: usage/type/statement/dimension statement.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel I

I
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#include "list.h"
#include "clas..h"

extern char *parse( );

void dimension statement( dimension list
register char *dimension list;

register char *dimension;
register char *identifier;
register char *subscript_list;

while ( dimension = parse( dimension list

identifier = parse( dimension
subscript list = parse( dimension

addlist( 0, identifier, 0, subscriptlist, IMPLICIT I LOCAL i VARIABLE ARRAY );

/* dimensionstatement /

FILE: usage/type/statement/dostatement.c

/*

Copyright 1991
* c 'j 'r-itute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
-/

#include "list.h"
#include "class.h"

void do statement( label, identifier, expressionlist
register char *label;
register char *identifier;
register char *expressionlist;

add list( 0, identifier, 0, 0, IMPLICIT I LOCAL I VARIABLE );
/* do-statement */

FILE: usage/type/statement/endstatement.c

/*
" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
*/

void end-statement(

implicitinitialize( );
/* end-statement */

FILE: usage/type/statement/function statement.c

" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include "list.h"
#include "class.h"

void function-statement( type, identifier, formal argumentlist
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register char *type;
register char *identifier;
register char *formal_argumentlist;

if ( type == (char *)0
addlist( 0, identifier, type, 0, IMPLICIT I GLOBAL I VARIABLE i FUNCTION

elseI
add list( 0, identifier, type, 0, EXPLICIT I GLOBAL I VARIABLE I FUNCTION

/* function-statement */

FILE: usage/type/statement/implicitstatement.c

/*

* Copyright 1991
" Georgia Institute of Technology m
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

extern char *parse( ); I
vaid implicitstatement( type, implicit list
register char *type;
register char *implicit-list;

register char *implicit;
register char *lowerbound;
register char *upperbound;

while ( implicit = parse( implicit list

lower-bound = parse( implicit
upper bound = parse( implicit );

type implicit( type, lower_bound, upper-bound );

/* implicitstatement */ i

FILE: usage/type/statement/parameter-statement.c

* Copyright 1991
" Georgia Institute of Technology
* Computer Engineering Research Labhratory
* Author: Stephen R. Wachtel

#include "list.h"
#include "class.h"

extern char *parse( ); i
void parameter_statement( parameter_list
register char *parameterlist;

register char *parameter;
register char *identifier;
register char *expression;

while ( parameter = parse( parameterlist

iHntiftpr = parse( parameter );
expression = parse? parameter );

add list( 0, identifier, 0, 0, IMPLICIT I LOCAL CONSTANT );

/* parameter statement */

FILE: usage/usage/Makefile i

i
I
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# Copyright 1991
# Georgia Institute of Technology
# Computer Engineering Research Laboratory
# Author: Stephen R. Wachtel

default: usage

CC = cc -g
INCLUDE = include
CFLAGS -IS (INCLUDE)
LIBRARY =library/library.a

OBJECTS =\

$ (INCLUDE) /gramrnar.h\
*gramnar. [col \
*scanner.(coj \
yytrace.fco3
y. output

PROGRAMS = \
*usage

gramnlar.c: grarnzar.y
yacc -dv grammar.y
my y.tab.h S(INCLUDE)/gramnar.h
my y.tab.c grammar.c

scanner.c: scanner.!
lex -Vt scanner.1 Ised as/getc/yygetc/' >scanner.c

scanner.o: scanner.c $(INCLUDE) /grammnar. h
$(CC) $(CFLAGS) -c scanner.c

grammar.o: grammar.c
$(CC) S(CFLAGS) -c gramznar.c

usage: grammar.o scanner.o $(LIBRARY)
$(CC) -o usage gramrnar.o scanner.o $(LIBRARY)

sgrammar.c:grammar.c yytoken.awk
awk -f yytoken.awk <grammar.c >sgrammar.c

sgramrmar.o: sgrammar.c
S(CC) $(CFLAGS) -c sgramnmar.c

susage: sgramznar.o scanner.o $(LIBRARY)
$(CC) -o susage sgramrnar.o scanner.o $(LIBRARY)

dscanner.c: scanner.c
cp scanner.c dscanner.c

dscanner.o~dscanner.c $(INCLUDE) /grarmnar.h
$(CC) S(CFLAGS) -DDEBUG -c dscanner.c

dusage: gramnmar.o dscanner.o $(LIBRARY)
S(CC) -o dusage grammar.o dscanner.o $(LIBRARY)

tgrarmmar. c: grammar. c
sed 's/yystack:/& yytrace(yystate);/1 <gramrnar.c >tgrarrmar.c

tgrammar.o: tgramnar. c
$(CC) S(CF'LAGS) -c tgramlmar.C

'usage: tgrammar.o scanner.o yytrace.o $(LIBRARY)
$(CC) -o tusage tgrammar.o scanner.o yytrace.o S(LIBRARY)

yytrace.c: grammar.c yytraceawk
awk -f yytrace.awk <y.output >yytrace.c
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yytrace.o: yytrace.c i
$(CC) $(CFLAGS) -c yytrace.c

clean:
cd library; make clean
rm -f $(PROGRAMS) $(OBJECTS)

FILE: usage/usage/grammar.y

/*
" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory

/ Author: Stephen R. Wachtel

FORTRAN 77

%token RW AND
%token RW-ASSIGN i
%token RW-BACKSPACE
%token RW-BLOCKDATA
%token RW-CALL
%token RW-CHARACTER
%token RW-CLOSE
%token RW-COMMON
%token RW-COMPLEX
%token RW-CONTINUE
%token RW-DATA
%token RW-DIMENSION
%token RW-DO%token RW-DO WHILE

%token RW DOUBLEPRECISION
%token RW-ELSE
%token RW ELSEIF
%token RW-END -
%token RW-END IF%token RW-END-IF
%token RW-ENDFILE
%token RW-ENTRY
%token RW-EQ
%token RW EQUIVALENCE
%token RW EQV
%token RWEXTERNAL
%token RW-FALSE
%token RW-FORMAT%token RW-FUNCTION

%token RW-GE
%token RW-GOTO
%token RW GT
%token RW-IF I
%itoken RW-IMPLICIT

%toket, ?W-INCLUDE
%token RW-INQuRE
%token RW-INTEGER
%token RW-INTRINSIC i
%token RW-LE
%token RW-LOGICAL%token RW-LT
%token RW-NAMELIST
%token RW-NE
%token RW-NEQV%token RW NOT
%token RW-OPEN

%token RW-OR
%token RW-PARAMETER
%token RW-PAUSE
%token RW-PRINT
%token RW-PROGRAM
%token RW-READ
%token RW-REAL
%token RW-RETURN%token RW-REWIND
%token RW-SAVE I

I
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%token RW STOP
%token RW-SUBROUTINE
%token RW-THEN
%token RW TO
%token RW-TRUE
%token RW WRITE
%token RW-UNDEFINED

%token CONCATENATE
%token COMMENT
%token DOUBLE PRECISION
%token EXPONENTIATE
%token HOLLERITH
%token IDENTIFIER
%toKen :NTEGER
%to"'n LABEL
%token REAL
%toKen STRING

%left ','
%nonassoc
%right '='
%left RW EQV RWNEQV
%left RW CR
%left RW-AND
%left RW-NOT
%nonassoc RWEQ RWNE RW LT RW LE RW GT RW GE
%left CONCATENATE
%left -
%left ' '/

%right EXPONENTIATE
%ieft SIGN

% f
typedef char -POINTER;
#define YYSTYPE POINTER

#include "usage.h"
static int usage = REF;
static int enaDle = 0;

program:

/~NULL

stpterrntle et

otiastateet list

st ate-ent Ls

statement:
comnert statement

label urlave!2d stdat.ert

conrment statement
COMMEN-
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enable
ifIstrcmp( $1, "OE El.G~?n

enable

label:

LABEL

u n abe'eeO statement:
include statement

pro pr a st.atemnent

block-dat a statement

funcritin aatement

zubrbot 4 ne-statementI

ent ry _staternent

end_statement

speci f cation statement

exec-utable statemnent

f ormat-statementI

include statement:
RW_ INCLUDE ch~racter constantI

program statement:

RW_PROGRAM program identifierI

program identifier:

I DENTIFI ER

begin block( SI
enable = 0;

block data statement:
RW-BLOCK-DATrA block data-identi*fjer

Jblock data identifier:
IDENTIFIER5

beq'n blockt S$ I
enable

frunotion statement:
AW_ FUNCTION ffunction ident-,fier tonl oraaguet it

type RWFUNCTION function identifier ponl ora aguet ts3

beqin blooK( $1
enab e -
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subroutine-statement:BRWSUBROUTINE subroutine-identifier
RW-SUBROUTINE subrc jti ne identifier cpt'ional forrral argument li-st

1 subroutine-identitier:
IDENTIFIER

begin block( $1 )

enable = 1;

entry statement:
RW_ENTRY entry identifier

RW_ENTRY entry identifier optional formal arcument list

enLryidenti fier:
IDENTIFIER

optional formal argument list:

I(' *)* l~ruen-is )

3 ( foal~r maliaget: ls

formal_argumentt

formal argument-list 1,1 formal_argument

formalargument:
IDENTIFIER

if ( enable
add_formal-argument-iist( $1 )

formal argument_alternate-return

if ( enable

add_formal argument list C $1 C

I formal argument_alternate return:

$$

end statement:
RW_END1 end-block( C

enable = 0

spec ification_ statement:
external-statement



I
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intrinsic stacement 3
parameter_statement

dimension-statement

declarationstatement

save statement

common-statement 3
equivalence_statement

implicitstatement

data-statement

namelist statement

external statement: I
RWEXTERNAL externallist

external list: I
external

external list ',' external 3
external:

IDENTIFIER 3
intrinsic statement:

RW-INTRINSIC intrinsic-list

intrinsic list:
intrinsic

intrinsic-list ',' intrinsic

intrinsic:
IDENTIFIER

parameter statement:
RW-PARAMETER '(1 parameter-list '

parameter list:
parameter

parameter_list *,' parameter

parameter: I
parameter_identifier '=' expression

parameter identifier: I
IDENTIFIER

if ( enable
usageidentifier( $1, SET I;}I

I
I
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dimension statement:
RW DIMENSION dimension list

dimension list:
dimension

dimension list 1,1 dimension

dimension:
IDENTIFIER '('subscriptlist

subscript list:
subscript

subscriptlist , subscript

subscript:
upperbound

lower-bound : upperbound

lower bound:

INTEGER

INTEGER '*1 IDENTIFIER

+ INTEGER

- INTEGER

IDENTIFIER

IDENTIFIER '*' INTEGER

'+' IDENTIFIER

'- IDENTIFIER

upperbound:
lower bound

upper bound adjustable

upperubound badjustable:

declaration statement:
type declaration list

declaration list:
declaration

declaration-list 1,' declaration

declaration:
IDENTIFIER optional type length

IDENTIFIER '(' subscriptlist ')' optionaltypelength
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type: 1
typename optionaltypelength

type-name: 3
RWCHARACTER

RW_COMPLEX

RW_DOUBLEPRECISION

RWINTEGER

RW_LOGICAL

RWREAL

RWUNDEFINED

optional type length:
P NULL "/

type length

type_length:
' INTEGER

ta
'typelength adjustable

type length adjustable: I
I 1 * ,),

savestatement: 3
RW_SAVE optional_save_list

optional save list: I7-* NUf-L

save-list II

save-list:
save

save list 1,' save

save:
IDENTIFIER

common name

common-statement: 3
RWCOMMON optional commonname commonvariablelist

optional common name: I
F* NULL* /

commonname 3
common name: I

U
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'/ optionalidentifier '/'

optional identifier:
* NULL */

IDENTIFIER

common-variable list:
common-variable

common variable list , common variable

common variable:
IDENTIFIER

IDENTIFIER (' subscript-list

equivalencestatement:
RWEQUIVALENCE equivalencelist

equivalence list:
equivalence

equivalencelist 1,1 equivalence

equivalence:
' equivalence_variable_list I)'

equivalencevariable list:
equivalence_variable

equivalence_variablelist 1,1 equivalencevariable

equivalence variable:
IDENTIFIER

IDENTIFIER I(' subscript_list ')'

implicit statement:
RWIMPLICIT type ' (' implicit-list ')

implicit-list:
implicit

implicit list ', implicit

implicit:
IDENTIFIER

IDENTIFIER -' IDENTIFIER

namelist statement:
RWNAMELIST namelist name namelist list

namelist name:
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'/' IDENTIFIER /

namelist-list:
namelist

namelistlist namelist

namelist: i
IDENTIFIER

data_statement: i
RW-DATA data-list

datalist: I
data

IIdata lJ st optional_comma data

aita:
data-variable list '/' dataconstant list '/' .... I

data-variable list:
data-variable

data variable_list 1,1 datavariable

datavariable:
variable (U

if ( enable
usageidentifier( $1, SET );

d il d i
data impliled do list

data implied do list:

' datavariable list I,' IDENTIFIER expression list )

data-constant list:
data-constant I
data constant list 1,' data constant

data constant: i
data value

IDENTIFIER * datavalue

I I
INTEGER 1'* data-value

datavalue: I
IDENTIFIER

character constant

logicalconstant

numerical constant

I
U
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expression:
simple expression

5$ = SI;

parenthesis_expression

$$ = $I;

simpleexpression:
variable

$$ = $i;

constant

5$ = $1;

unaryexpression

$$ = SI;

arithmeticexpression

$$ = $1;

characterexpression

$$ = $1;

relationalexpression

logicalexpression

$$ = $1;

parenthesisexpression:
'(' expression ')

sS = ,..

arithmeticexpression:
expression ' ' expression %prec '

expression '-' expression %prec

expression *1expression %prec
$5 = ,..

expression 1/* expression %prec 'I'
S

S$S = ,..
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expression EXPONENTIATE expression %prec EXPONENTIATE I

characterexpression:
expression '/' 1'/ expression %prec CONCATENATE

relational expression: I
expression RWEQ expression %prec RWEQ

expression RWNE expression %prec RWNE

$$ = , .
I s

expression RWLT expression %prec RWLT

expression RW_LE expression %prec RW_LE

expression RW_GT expression %prec RWGT

$$ --

expression RW GE expression %prec RWGE

logicalexpression:
expression RW_AND expression %prec RWAND

$$ =.o

II
expression RWOR expression %prec RWOR

$$

expression RW_EQV expression %prec RWEQV

II
expression RW_NEQV expression %prec RNNEQV

$$ - }I

unar,_expression:
+* expression %prec SIGN

ss = SIGN

-'expression %prec SIGNI
ss

SS = -,,
I
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RWNOT expression %prec RWNOT

$$ ...

variable:
identifier

S$= SI;

identifier stringsubset

$$ = $1;

array

$$ = SI;

array:
identifier I(' optionalexpressionlist

$$ = SI;

identifier ' (' optionalexpressionlist 'I' string_subset

$$ = $I;

identifier:
IDENTIFIER

if C enable
usageidentifier( $1, usage );

if ( usage == SET ) usage = REF;

$$ = $I;

optional expression_list:
[* NULL "/

expression_list

expressionrlist:
expression

expression-list I,' expression

string subset:
optionalexpression : optionalexpression )

optional expression:
F NULL */

expression

constant:
logicalconstant
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SS = $1;

character constant

$$ $1

unsigned_numerical_constant

$$ $1;

logicalconstant:
RW_TRUE (I
RW_FALSE

$$

character constant:
HOLLERITH

ssI

STRING

unsigned numerical constant:INTEGER -

REAL

DOUBLE PRECISION

f$ = (I$$ ..

numerical constant:
unsigned numericalconstant

+ unsigned-numericalconstant %prec SIGN3

unsigned numerical constant %prec SIGN

executable statement:

do statement

dowhile-statement

end do statement

logical _if statement

block if-statement

else statement

II

I
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else if statement

end if statement

subsetexecutablestatement

do statement:
RWDO optionalinteger doidentifier = expressionlist

do identifier:
IDENTIFIER

if ( enable
usage_identifier( $1, SET );

optional integer:
J NULL */

INTEGER

do-while statement:
- _-W DOWHILE U expression 'I'

end do statement:
RWENDDO

logical if statement:
if expression subset_executablestatement

if_expression:
RWIF I(' expression I)'

block if statement:
PWIF '(' expression RW THEN

else statement:
RWELSE

else if statement:
RWELSEIF I(' expression I)* RW THEN

end if statement:
RWENDIF

subset executable statement:

assignmentstatement

assignstatement

arithmetic if statement

continue statement

call statement

return statement
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unconditional go_to-statement

computed go to statement

assigned_go_to_statement5

stop_statement

pause_statement

jo statement

assignment statement:

( if ( usage == REF ) usage SET; j variable expressionI

assign statement:

RWASSIGN INTEGER RW_TO IDENTIFIERI

arithmetic-if-statement:

RW-IF '( expression '), integer-listI

continue statement:
RWCONTINUE

call-statement:
RWCALL call-identifier

RWCALL call-identifier optional actual argument list

call-identifier:
IDENTIFIER

if ( enable
add-call list( $1 )

optional actual argument_list:

*({usage &= -REF'; actual argument _list Iusage J= REF'; I

actual _argument list:I
actual-argument

actual argument-list ,1actual_argument3

actual _argument:
expression

if ( enableI
add-actual argumenti: t( $1 I

actual _argument _alternate_return3

if ( enable

add-actual argjument list I

actual _argument_alternate return:
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.. INTEGER

return-statement:
RWRETURN optional-_expression

unconditional go to statement:
RWGOTO INTEGER

computed go to statement:
R-W GO TO 'P integer_.ist 1'optionalccrrma expression

assigned go to statement:
RWGOTO IDENTIFIER

RWGOTO IDENTIFIER optional comnia integer list '

integer list:
INTEGER

integer li;st INTEGER

optional comma:
F~NULL/

pause-statement:
R14_PAUSE optional expression

stop_statement:
RWSTOP optional-expression

io statement:
open_statemenL

close-statement

inquire_statement

read-statement

w rite-statement

print statement

backspace_statement

rewind statement

endfile statement

open-statement:
RWOPEN *(control-_ nfformnat-ion-jist I'

close statement:
RW CLOSE '(control-inforrnation- list
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inq-.iire statement:
RN_ INQU.IRE Scant ro~ 1 n o ra- s)

read-statement:
RWREAD '(' control informat.-=_..s* J c- iGa 1 S

RWREAD control

RW_READ control ',' io _ Jst

wrIte-statement:

print statement:
RWPRINT control

RWPRINT control ', i o l-1stI

backspace statement:I

RW-BACKSPACE '( control _informaton l~sta,

RWBACKSPACE control

rewind-statement:
RWREWIND '(' control informna-Jonl4st '

RNREWIND control3

endfile statement:
RWENDFILE '(' control-informationi~st a

RWENOFILE control

con..ol-information-list:
control information

control information list I,' control 1nfcrmation3

contLrol-information:
cont rol

IDENTIFIER ='expression3

cnr'variableI
constant

optional io list:

io listI

ilist:o

jo list ', io



I
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jo:I i expression

io implied do list

jo impliedpdo list:
'(1 io-list 1,1 io identifier expressionlist I)-

io_identifier:
IDENTIFIER

if ( enableIusage ide,ifier( $, SET

format statement:
-RW_FORMAT

FILE: usage/usage/include/list.h

" Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory

" Author: Stephen R. Wachtel

#define LIST struct list
LIST

char *identifier;
int line;
int usage;

LIST *actualargument list;
LIST *next;

extern LIST *end list( );
extern void add end list( );
extern LIST *find list( );
extern void add formal argument list( );
extern void add-call list( );
extern void add-actual argumentlist( );
extern void add variable list(
extern void usage_identifier( );
extern void begin block( );
extern void end block( );
extern void usageactualargument list( );
extern void usage formal argument list( );
extern int find block-number(
extern void iqAn7_block( );

#define MAXIMUM NUMBER BLOCK 1024
extern char *block[ MAXrMUMNUMBER BLOCK 3;
extern LIST *fcrmal argument list[ MAXIMUMNUMBERBLOCK ];
extern LIST *variable list[ MAXIMUM NUMBERBLOCK 3;
extern LIST *call list( MAXIMUM NUMBER BLOCK 3;
extern int number-block;

FILE: usage/usage/inc.,de/usage.h
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* Copyright 1991

* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

#define REF Oxl0000000
#define SET 0x20000000

FILE: usage/usage/library/Makefile I
#

# Copyright 1991
# Georgia Institute of Technology I
# Computer Engineering Research Laboratory

# Author: Stephen R. Wachtel
#

CC = cc -g I
INCLUDE - ../include
CFLAGS = -IS(INCLUDE)
LIBRARY = library.a

OBJECTS = \
duplicate.o \
hollerith.o \
intrinsic.o \
link list.o \
main.o \
non blank.o \
summary.o \
uppercase.o \
yyerror.o \
yygetc.o \
yywrap.o

$ (LIBRARY): $ (OBJECTS) I
ar cry $(LIBRARY) $(OBJECTS)
ranlib $(LIBRARY)

.SUFFIXES: .c .o 3

.c.o:
$(CC) -c $(CFLAGS) $<

clean: 3
rm -f $(LIBRARY) $(OBJECTS)

FILE: us4;e/usage/library/duplicate.c 3
/*
" Copyright 1991
* Georgia Institute of Technology
" Computer Engineering Research Laboratory I
* Author: Stephen R. Wachtel

*/

#include <stdio.h> U
#include <malloc.h>

char *duplicate( btring )register char *string;

register char *temporary = (char *)NULL;

if ( string != (char *)NULL

if ( ( temporary - (char *)malloc( strlen( string ) + 1 ) = (char *)NULL
strcpy( temporary, string );

I
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else

fprintf( stderr, "ERROR: duplicate( %s )\n", string )

return( temporary )
/* duplicate */

FILE: usage/usage/library/hollerith.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>

char *hollerith( string, delimeter
register char *string;
register char delimeter;

mnt hollerith -length;
register mnt string_length = 0;

sscanf( string, "%dh", &hollerith_length )

string[ string length++ I =delimeter;

while Chollerith_length 1=0

if C string( string length ]=yyinput( ))=

yyunput( string[ string length I )
break;

string length++;
hollerith length--

string[ string_length++ ]=delimeter;

string[ string length I \;
return( string )

FILE: usage/usage/library/intrinsic.c

"Copyright 1991
"Georgia Institute of Technology

" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel

extern char *duplicate( )
extern char *uppercase( )

static char *intrinsic-tablet (

"ABS-,

"ACO S-,
"AIMAG-,
-AINT-,
"ALOG",
-ALOG1 0",
"AMAX 0",
"AMAXl",
"AMINO",
"AMINl".
-AMOD",
"ANINT",
-ASIN",
"ATAN",
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"ATAN2',I
"CCOS",
"CEXP-,

-CHAR-,

"CLOG-,U
"CMP LX",
"CONJG-,
-Cos-,
"COSH",
-CSIN-,

:DABS",I
"DACOS",

"DASIN",
"DATAN",
-DATAN2",I

-DCOS-,
"DCOS H",
"DOIM",

"DEXP"-, I
-DINT",
"DLOG",

"DLOG 10",

"DMAX1",I
"DMOD",

"DNINT-,
"DP ROD",

-DSIGN",U
"DSIN-,

"DSINH-,
"0SORT",
"DTAN",
"DTAN H",

IABS-I
"IDINT",
"IDNINT",
"IFIX",

-INDEX-,
"INT",
"LEN,I
-LEIN,
"LGE"-,

-LGT",
"LLE",

"LLT",I

"LOG 10",
"MAX",

"MAX 0",

"MAXi"-, I
:MINO",
"MINi",

"MOD",

"NINT",I

"SIGN",
"SIN",

-SINH-,

"SNGL",I
"SORT",
"TAN",
"TAN H"

#define INTRINSICTABLE (sizeof( intrinsic-table )/sizeof( char

int intrinsic( identifierI

register char *identifier;

register int low, high:
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register jot middle, test;
register char *temporary =duplicate( identifier )

low =0;

high =INTRINSIC_TABLE -1

uppercase(C temporary )

while ( low <= high

middle =Clow + high )/2;
test = strcmp( temporary, intrinsic-table[ middle I )

if ( test < 0

high = middle - 1;
continue;

if C test > 0

low = middle + 1;
continue;

free( temporary )
return( 1 )

free( temporary )
return( 0 )

I intrinsic ~

FILE: usage/usage/library/link list.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

tinclude <stdio.h>
tinclude <malloc.h>
linclude "usage.h'
tinclude "list.h"-

extern jot yylineno;

char *block[ MAXIMUM NUMBER BLOCK 1;
LIST *formal argument list( MAXIMUM NUMBERBLOCK I
LIST *variable list[ MAXIMUM NUMBERBLOCK T
LIST *call list( MAXIMUM_NUMBER_BLOCK 1
mnt number-block = 0;

LIST *end list( list
register LIST list;

if ( list != (LIST *)NULL

while ( list->next !=(LIST *)NULL
list =list->next;

return( list )
I/* end_-list */

void add end list( list, identifier
register LIST "*list,
register char *identifier;

register LIST *temporary = (LIST *)malloc( sizeof( LIST ))

temporary->identifier = identifier;
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temporary->line = yylineno;
temporary->usage 0;
temporary->actual_argumentlist = (LIST *)NULL;
temporary->next = (LIST *)NULL;

if ( *list == (LIST *)NULL
e list = temporary;
end list( 'list )->next = temporary;

/' addendlist */ I

LIST *find list( list, identifier
register LIST *list;
register char *identifier;

while ( list !- (LIST *)NULL)

if ( strcmp( list->identifier, identifier ) == 0
return( list );

list = list->next; 3
return( (LIST *)NULL );

/* findlist '/

I
void addformal-argumentlist( identifier
register char *identifier;

add end list( Lformal argument list[ number-block 1, identifier );

/- add_formalargument_list /-

void add call list( identifier

register-char-*identifier;{I
add end list( &calllist[ number block J, identifier );

} /* add call list */

void addactual argumentlist( identifier ) 3
register char 'identifier;

addendlist( &endlist( calllist( numberblock ] )->actual argument list, identifier

/* addactualargumentlist 'I

void add variable list( identifier
registerchar 'identifier;

if ( find list( variable list[ number block 1, identifier I =(LIST *)NULLI
add end list( 6variable list( number block 1, identifier );

1 /* add variable-list '/

void usage identifier( identifier, usage
register cFar 'identifier;
register int usage;

register LIST 'temporary;

temporary = find list( formalargumentlist[ number-block 1, identifier
if ( temporary !; (LIST *)NULL

temporary->usage I- usage;
return;

addvariablelist( identifier (;

temporary - find list( variable list( number-block 1, identifier
if ( temporary !Z (LIST *)NULL I

temporary->usage 1= usage;
return;

)I
) /' usage identifier 'I I

I
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void begin block( identifier
register char *identifier;

block[ number-block ] = identifier;
fur- .aiyumnenL L..sLL' e blo.-
variable list[ numberblock T = (LIST *)NULL;
call list[ number block J = (LIST *)NULL;

1 /* beginblock "/

void end-block(

number block++;
S/* end-block /

void usage_actualargument_list( block-number, actual_argument list
register int blocknumber;
register LIST *actualargument_list;

register LIST *temporary;

while ( actualargumentlist != (LIST *)NULL

if C strcmp( actualargumentlist->identifier, " 0

temporary = find list( formal_argument list[ block-number ],
actualargumentlist->identifier );

if ( temporary !- (LIST *)NULL

temporary->usage 1= actualargumentlist->usage;
actual argument_list = actualargumentlist->next;
continue;

temporary = find-list( variablelist[ blocknumber ], actual_argument list-
>identifier );

if ( temporary != (LIST *)NULL

temporary->usage 1= actual argumentlist->usage;
actualargument_list = actualargumentlist->next;
continue;

actualargumentlist = actualargumentlist->next;

S/* usageactual argumentlist "/

void usage_formalargument_list( actualargumentlist, formalargumentlist
register LIST *actualargumentlist;
register LIST *formal argument list;

while ( C actual argumentlist != (LIST *)NULL ) && ( formalargument list (LIST
*)NULL

if C strcmp( actualargumentlist->identifier, 0" = 0
actualargument_list->usage 1= formalargument_list->usage;

actualargumentlist - actual argumentlist->next;
formal_argumentlist = formalargumentlist->next;

f/ usage formalargument_list "/

int find block number( identifier
register char 7identifier;

register int block-number;

for ( blocknumber = 0; blocknumber != numberblock; block_number++

if ( strcmp( block[ block number ], identifier ) == 0
return( block-number );

fprintf( stderr, "WARNING: block %s not found\n", identifier );
begin block( identifier );
end_block( );
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return( number block - 1 ); U
/* find block number */

void usage block( block number, actualargumentlist
regis.eL i_ ... -knumL'.,
register LIST *actual_argumentlist;

register LIST *call = call list[ block-number ];

while ( call != (LIST *)NULL

usage_block( find blocknumber( call->identifier ), call->actual argumentliistst

usage_actual_argument_list( block-number, call->actual_argument_ist li;

call = call->next; 5
usage_formalargument_list( actualargumentlist, formal argumentlist[ block-number I

/* usageblock 1/

FILE: usage/usage/library/main.c

* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h> i

extern FILE *yyin;
extern FILE *yyout;

#define PROGRAM argument[ 0 ] i
#define INPUT FILE argument[ 1
#define OUTPUT FILE argument[ 2

int main( numberargument, argument ) 5
int number_argument;
char *argument[ 1;

if ( number_argument == 1

yyin = stdin;
yyout - stdout;

yyparse( );
exit( 0 );

if ( number_argument -= 3
~Iif ( yyin = fopen{ INPUT-FILE, "r" ) =(FILE -)NULL)

fprintf( stderr, "%s: ERROR - unaole to open input file '%s'\n", PROGRAM,
INPUTFILE );

exit( -1 );

I
if ( ( yyout = fopen( OUTPUTFILE, "w" ) ) == (FILE *)NULL

fprintf( stderr, "%s: ERROR - unable to open output file '%s'\n", PROGRAM,
OUTPUTFILE );

exit( -1 );

yyparse( );

exit( 0 );

"<
fprintf( stderr, "usage: %s <input file> <output file>\n", PROGRAM ) I

I
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exit( 0 );
/* main */

FILE: usage/usage/library/nonblank.c

/-
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <string.h>

char *non blank( string
register char *string;

register int offset;
register int length;

length = strlen( string ) - 1;
while C ( string[ length = ' && ( string[ length ] '\0'

string[ length-- ]
offset = 0;

while ( ( string( offset ] == ' && ( string( offset ] \0'
string( offset++ I =

strcpy( string, &string[ offset ] ;

if ( strlen( string ) 0
return( string );

else
return( 0 );

} /* non-blank */

FILE: usage/usage/library/summary.c

/*
* Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

#include <stdio.h>
#include "usage.h"
#include "list.h"

extern FILE *yyin;
extern FILE *yyout;

void print list( file, string, list
register FILE *file;
register char *string;
register LIST *list;

int column = strlen( string );

fprintf( file, "%s", string );

while ( list != (LIST *)NULL

fprintf( file, "'s", list->identifier C;
column += strlen( list->identifier );

if ( iist-.usage =

fprintf( file, "C" );
column++;

if ( ( list->usage & SET ) == SET
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fprintf( fil~e, 'IS" 1 column++
if list->usage & REF'I= REF

fprintf( file, 1'R11I
column++;

column".

if (list->next !=(LIST I)NOLL

fprintf( file, ""I

column++:

#define MAXIMUMCOLUMN 79
if C column >= MAXIMUMCOLUMN

fprintf( file, "-\tn--)

fprintfC file, "\n" I
column -8;3

list =list->next;

/*I print-list *

void print call list( file, list, usage
register FILE *-file;
register LIST *list;
register mnt usage;I

register char string( 256 1;

while (list !=(LIST *)NULL

if (Iusage -~ 0 1HCusage ==list->usageI

sprintf( string, " line %d, call %s(", list->line, list->identifier I
print list( file, string, list->actual~argument-list )

fprintf( file, "I\n"'1

list - list->next;

/* print call _list *

void print variable list( file, block-number
register FILE *file;

register mnt block-number;I
register LIST *list - variable-listt block-nTrnoer I

while Clist !=(LIST *)NULL)

if ( list-)usage & SET ) -= SETI
fprintf( file, "'es S\n", list->identifier I

else

fprintf( file, "'es R\n", list->identifier I

list - list->next;

I" print_variable list/

void summary(

char string[ 256 1;

regiser it blck-nmbeI
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usage block( 0, 0 )

#ifdef DEBUG
for ( block-number =0; block-number !=number-block; block number-+

sorintff strina. "Pblock( block num'LterI
print list( yyout, string, formal argument list[ block-numberI
fprintf( yyout, ")\n" );

print -call -list( yyout, call list[ block number ],0
print variable list( yyout, block number );
fprinrEf( yyout, "\n")

#Ielse
print-variable listi yyout, 0 1

#endif
) /* summary *

FILE: usage/usage/library/uppercase.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Labo~atory
" Author: Stephen R. iWa- htel

cia- -uovercase( string
register c,4 string;

register mnt index = 0;

while ( string[ index 1\0

string( index I-toupper( string( index I
index++;

return( string I
/* uppercase *

FILE: usage/usage/library/yyerror.c

" Copyright 1991
"Georgia Institute of Technology

" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel

#include <stdio.h>

extern mnt yylineno;

void yyerror( string
register char *string;

fprintf( stderr, "line %d, %s\n", yylineno, string )

exit( -1 )
I/* yyerror *

FILE: usage/usage/library/yygetc.c

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
" Author: Stephen R. Wachtel
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#include <stdio.h> 3
#include <ctype.h>

extern int yvlineno; I

int tab( length )
register int length;

while ( length-- 0 1
yyunput( '')

return( ' ;
/* tab */ 3

int yygetc( file
register FILE *file;

int c;
int column( 6 ]

loop:
if c - getc( file ) ) =='t'

c = tab( 6 );

if ( c !- \n'
return( c );

if ( C column( 0 1 = getc( file !=
goto abort 0;if {( column[- 1] = getc( file )!

goto abort_l;
if ( C column[ 2 ] = getc( file ) !=

goto abort 2; U
if ( ( column[ 3 J = getc( file ) !=

goto abort_3;
if ( ( column( 4 ] = getc( file ) !=

goto abort_4;
if ( i-space( c-lumn[ 5 1 = getc( file )

goto abort_5;

yylineno++;
goto loop;

abort 5: 3
if ( column[ 5 1 == '\t'

tab( 1 ;
else

yyunput( column( 5 ] 
3

if ( column[ 5 ] -- '\n'
yylineno++;

abort 4:
if ( column( 4 1 - '\t '

tab( 2 );
else

yyunput( column[ 4 ] C;
if ( column[ 4 1 =- '\n '

yylineno++;

abort 3:
if ' column[ 3 1 - t'

tab( 3 );
else

yyunput( column[ 3 ] );
if ( column[ 3 1 =- '\n')

yylineno++;

abort 2: i
iF ( column( 2 1 == '\t'

tab( 4 );
else I

I
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yyunput( column[ 2 ]
if ( column[ 2 ] == \n'

yylineno++;

abort 1:
if ( column( 1 J == I\t'

tab( 5 );
else

yyunput( column[ 1 ]
if ( column[ 1 1 == '\n'

yylineno++;

abort 0:
if ( column[ 0 ] == 't'

tab( 6 );
else

yyunput( column[ 0 ] );
if ( column[ 0 =='\n'

yylineno++;

return( c 1;
/* yygetc *1

FILE: usage/usage/library/yywrap.c

/-
" Copyright 1991
* Georgia Institute of Technology
* Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
-/

int yywrap(

return( 1 ;
1 /* yywrap */

FILE: usage/usage/scanner.1

" Copyright 1991
" Georgia Institute of Technology
" Computer Engineering Research Laboratory
* Author: Stephen R. Wachtel
*/

%a 10000
%e 10000
%k 10000
%n 10000
%o 10000
%p 10000

a [aA]
b [bB]
c [cC]
d [dD]
e [eE)
f [fF]
g [gG]
h [hH]
i [iI]
J (JJ]
k (kKj
1 [iL]
m [mM]
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n [nNI0 [o0
p [pP]

q [qol
r [rR]
s [sS]t [tT)
u (uU]

v [vV]
w [wW]
x (xX Iy [xX] I
Y [YY]
z [zZZ

#include "grammar.h"
extern char *yylval;

#undef YYLMAX
:define YYLMAX (256*20)

extern char *duplicate( );
extern char *hollerith( );
extern char *non blank( ); Iextern char *uppercase( )

^[\*cC].*[\n] I
^[\ ]*[\n] {

#ifdef DEBUG
ECHO;

#endif
yylval - duplicate( yytext );
return( COMMENT ;

[\ I C
#ifdef DEBUG

ECHO;
#endif I
(\r] n I

#ifdef DEBUG
ECHO;

#endi f
return( '\' );

I

[\(]

tifdef DEBUG

ECHO;I#endif
return( *\(' );

[\)J C I
*ifdef DEBUr

ECHO;
#endif

return( '\)' ); )I
[\*I (

#ifdef DEBUG
e ECUO;I

tendif
return( \' ); I

I
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#ifdef DEBUGECO
#endif

return( EXPONENTIATE )

*ifdef DEBUG
ECHO;

#endif
return(\+ ;

tifdef DEBUG
ECHO;

#endif
return( \')

#ifdef DEBUGS
ECHO;

#endif
return( \')

#ifdef DEBUG
ECHO;

#endif

return(

#ifdef DEBUG
ECHO;

#endif
return( '/ )

#ifdef DEBUG
ECHO;

#endif
return(\: )

#ifdef DEBUG
ECHO;

#endif
return(\= )

[\n]
#ifdef DEBUG

ECHO;
#endi f

/* return( '\n'

#ifdef DEBUG
ECHO;

lend' f
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[\.]{a}(n}{d)[\.] ( I

#ifdef DEBUG
ECHO;

#endif
return( RWAND );

[\.](e){q)[\.] {
#ifdef DEBUG

ECHO;
#endif

return( RWEQ );

#ifdef DEBUG
ECHO;

#endif r

[\.](f}{a(a}{s}{e}[\.] I
#ifdef DEBUG

ECHO;
#endif

return( RWFALSE );

#ifdef DEBUG
ECHO;

#e return( RWGE

}I
#ifdef DEBUG

ECHO;
#endif

return( RW_GT ); }I
[\.](l}{el[\.I

#ifdef DEBUG

#endif
return( RWLE );

#ifdef DEBUG
ECHO;

#endif
return( RWLT );

[\.](n}(e}[\.] (

#ifdef DEBUG
ECHO;

#endif
return RWNE );

~I
[\ ] nIle)(q)lv)[\.l

#ifdef DEBUG
ECHO;

#endif
return( RWNEQV );

)I
I
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tifdef DEBUG
ECHO;

#endif

return( RWNOT 1

ECHO;
tendif

return( RWOR )

#ifdef DEBUG
ECHO;

#edfreturn( RWTRUE 1

{a) {sI {sI(ii (gI(n)

#ifdef DEBUG
ECHO;

#endif
return( RWASSIGN 1

{b) (aj) } kl(s) (p(ajj) }e}
#ifdef DEBUG

ECHO;I *endif return( RWBACKSPACE )

1b~jo{)k[\1()a(ja
#ifdef DEBUG

ECHO;
#endif

return( RWBLOCKDATA 1

#ifdef DEBUGI ECHO;
#endif

return( RWCALL 1

(c}(h) (aI{r)(a1 (c)(t(~
#ifdef DEBUG

ECHO;
#endi f

return( RWCHARACTER 1

{c) (11(o1(s) (e)
#ifdef DEBUG

ECHO;
#endj f

return( RWCLOSE 1

{c)(o) (m)()ol n

#endi f

return( RWCOMMON 1
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{c) (ol (p) (1) (el (x)
#ifdef DEBUGI

#endif
return( RWCOMPLEX )

(c} (o) (ni) () (i{u) (el
#ifdef DEBUG

ECHO;

#endif reunIWCNIU

ECHO;
#endif

return( RWDATA 1

(dl (11(m) (el (i)(sI) (01(jn)
#ifdef DEBUG

ECHO;
#endifI

(d) (o)
#ifdef DEBUG

ECHO;
#endi f

return( RWDO I

{d)(o)(u){b){1){e) (\ P*(p}{r){e){cM{s)(i)(o)(nl
#ifdef DEBUG

ECHO;I

return( RWDOUBLEPRECISION 1

#ifdef DEBUG
ECHO;

#endif

return( RWELSE )

(el (11(31(e) (\ I*fj)( f)

#ifdef DEBUGI
#endi f

return( RWELSEIF 1

(el (n) (d)
#ifdef DEBUG

ECHO;
#endif

return( RWEND 1

(e)(n){d)[\ ]*(i){f)f
lifdef DEBUGI

Oendi f
return( RWENDIF 1

e-) (n) (dl (f)(i) (11(e)
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#ifdef DEBUG
ECHO;

#endif
return( RWENDFILE )

felfn)(t)(r)(y) f
*ifdef DEBUG

ECHO;
#eridif

return( RW ENTRY )

(el {q}{u)i {(v) a) (11(e) (nI (ci(e)
#ifdef DEBUG

ECHO;
#endif

return( RNEQUIVALENCE I

(ci (xi(tI (ci(r (nI (a) (1)
#ifdef DEBUG

ECHO;
*endif

return( RWEXTERNAL )

(f}(ol(r)(m){a)(ti.*
#ifdef DEBUG

ECHO;
#endif

yylval = duplicate( yytext I
return( RNFORMAT I

(f~ju)fn)fc)ft)ji)fo)(n)f
#ifdef DEBUG

ECHO;
I endif

return( RWFUNCTION )

{gifoi(\ ]*(t)(01
#ifdef DEBUG

ECHO;
#endif

return( RNGOTO I

(i (fI
#ifdef DEBUG

ECHO;
#endi f

return( RWIF )

*ifdef DEBUG
ECHO;

#endi f
return( RNIMPLICIT )

{i)(n)(c){1){u)(d)(e)
#ifdef DEBUG

ECHO;
#endif

return( RNINCLUDE I

{ii (ni(qI {ui(ii (ri (e
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#ifdef DEBUGU
tendi f

return( RWINQUIRE I

filwwlwt(egi(ei(ri
*ifdef DEBUG

ECHO;
#endif

return( RWINTEGER I

(ii (ni(ti {r}(ii (ni (sI(ii(c)
#ifdef DEBUGI

#eridif
return( RWINTRINSIC )

(1)(o(g){)(c)a)(I
*ifdef DEBUG

ECHO;

#edfreturn( RWLOGICAL I

(ni (a) (ml(efI ()M {ii(tI

*ifdef DEBUG

#endif
return( RWNAMELIST I

(oi(p)(e)(n)
#ifdef DEBUG

ECHO;

*endif return( RWOPEN )

(p1 {ai(ri (a) (ml {ei(ti (el (ri
Widef DEBUG

ECHO;
#endif

return( RWPARAMETER I

*ifdef DEBUG
edECHO;I

return( RWPAUSE ~

#ifdef DEBUG
ECHO;

#endif

return( RWPRINT I

(pi(r)(oi(gflrfla)lm)
#ifdef DEBUG

ECHO;

return( R11_PROGRAM )

(r) (e) (a) (d)

#ifdef DEBUG
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ECHO;
#endi f return( RWREAD )

{rfle}{am(1 I
#ifdef DEBUG

ECHO;
#endjf

return( RWREAL )

{r}{e){t)(u)(r){n)
#ifdef DEBUG

ECHO;
#endif

return( RWRETURN I

{rj(eIfwIfi)(n){d}
#ifdef DEBUG

ECHO;
1#endif

return( RWREWIND I

(s)(a){v){el
*ifdef DEBUG

ECHO;
#endif

return( RWSAVE I

(sI(t)(oI(PI
#ifdef DEBUG

ECHO;
#endif

return( RWSTOP )

(sI {uI(bI (rI {oI(ul {tI {iI{n)({e f
#ifdef DEBUG

ECHO;
#endif

return( RWSUBROUTINE )

{t)(h)(eIfn) f
#ifdef DEBUG

ECHO;
#endi f

return( RWTHEN I

{iWo I
#ifdef DEBUG

ECHO;
#endif

return( RW'-TO I

tifdef DEBUG
ECHO;

#endi f
return( RWWRITE I

(ul (nI{d) (el (El(il (nI(el(dl
#ifdef DEBUG

ECHO;
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#nifreturn( RWUNDEFINED )

['ka-zA-Z] [ a-zA-ZO-9]*(

ECHO;
#endif

yylval = duplicate( uppercase( yytext ))
return( IDENTIFIER )

^[0-9 ][0-9 ][0-9 1(0-9 ](0-9 H(\ I
#ifdef DEBUG

ECHO;I

yylval duplicate( non_blank( yytext ))
return( LABEL )

[0-91+ 1
[0-91+/\. [a-zA-Z]+\.
#ifdef DEBUG

ECHO;I
#endif

yylval -duplicate( yytext ~
return( INTEGER I

[0-9]+\.(0-91*U[eE](\+\-1?0-91+)? I
(0-9] *\* (0-9] +([eEl [\+\-] 7(0-91+)?I
(0-9]+([eEJ [\+\-]?[O-9]+)?f
#ifdef DEBUG

ECHO;

yylval -duplicate( yytext )
return( REAL )

[D-91+\.[0-9]*([dD][\+\-]?[0-9]+)?

[091.0-] (d] (] [0-+?091

#ifdef DEBUGI

#endi f
yylval duplicate( yytext )
-ct-n( DOU13LE_PRECISION 1

#ifdet DEBUGI
#endi f

yytext[ 0 1
yytext[ strlen( yytext -11=

yylval -duplicate( yytext )

return( STRING 1

[0-9]+[hH] f

ECHO;
#endi f

yyival duplicate( hoilerithl yytext, 'I;

return( HOLLERITH I


